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FAUNISTIC  STUDY  OF  THE  CICINDELIDAE 
(COLEOPTERA)  OF  IRAQ  AND  SOUTHWEST  ASIA 

H.  A.  Ali 

Department  of  Biology,  University  of  Basrah,  Iraq 

Abstract 

This  is  the  first  serious  contribution  to  the  study  of  tiger  beetles  of  South¬ 
west  Asia,  including  1  species  of  Megacephalci  and  50  species  and  subspecies 
of  Cicindela.  A  key  is  formulated  to  Species  and  subspecies,  8  of  which  are 
new  taxa  and  are  described.  The  geographic  origins  of  the  fauna  are  ana¬ 
lyzed.  The  distribution  of  each  species  is  givi^q  by  the  States  of  the  area  in 
which  they  occur. 


Introduction 

The  Cicindelidae  of  Iraq  have  never  been  the  subject  of  special  study, 
and  only  a  few  species  are  known  from  faunal  lists  of  Coleoptera  collected 
from  the  area.  Holdhaus  (1919)  recorded  5  species  of  tiger  beetles  from  Iraq. 
Horn  (1927)  listed  12  species  from  Southern  Iraq  and  the  Gulf  district. 
Derwesh  (1963)  recorded  only  4  species. 

The  purpose  of  this  study  is  to  review  the  family  as  it  occurs  in  Iraq  and 
the  neighbouring  countries  (Arabia,  Persia,  Syria  etc.)  and  southern  Turkey, 
since  there  are  no  great  barriers  separating  the  fauna  of  Iraq  from  that  of 
neighbouring  countries.  Of  the  35  genera  of  the  world  Cicindelidae  recog¬ 
nized  by  Horn  (1915),  only  2  are  known  fror^  Southwest  Asia.  Of  these, 
Megacephala  Latr.  is  represented  here  by  1  species  and  Cicindela  L.  by  50 
species  and  subspecies. 

The  species  of  Cicindela  are  not  arranged  here  under  species-groups,  since 
the  inter-relationships  of  the  species  still  need  further  study.  There  have 
been  some  attempts  to  divide  the  large,  widespread  genus  Cicindela  into 
smaller  genera  (Papp  1952;  Rivalier  1950,  1954,  1957,  1961,  1963).  Wallis 
(1961)  pointed  out  that  Papp’s  groups  of  Cicindela  of  North  America  do  not 
correspond  to  Rivalier’s  segregates.  Since  there  is  no  widely  accepted  sub¬ 
division  of  the  genus  I  have  considered  the  species  of  Southwest  Asia  as  all 
belonging  to  Cicindela. 

The  Cicindelidae  have  long  been  treated  as  a  distinct  family.  However 
more  recently  some  workers  (Crowson  1955,  Lindroth  1974)  have  suggested 
that  the  cicindelids  should  be  reduced  as  a  subfamily  of  the  Carabidae.  The 
2  groups  are  certainly  related  as  adephagan  beetles,  but  by  their  structure 
and  life  history  the  2  families  are  distinct  in  many  ways.  I  prefer  to  retain 
the  tiger  beetles  in  a  separate  family  until  the  natural  relationships  of  the 
primitive  Geodephaga  have  been  clarified. 

Key  to  the  genera  of  tiger  beetles  of  Southwest  Asia 

1.  Scutellum  visible;  3rd  segment  of  maxillary  palpi  shorter 

than  4th . Cicindela  L. 

1'.  Scutellum  not  visible;  3rd  segment  of  maxillary  palpa 

longer  than  4th .  Megacephala  Latr. 
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Genus  Cicindela  L. 

Linne,  1758,  Systema  Naturae  (Edn.10)  p.  407. 

Type;  C.  campestris  L.  (designated  by  Latreille  1810,  p.  425) 

This  is  the  largest  and  most  important  genus  of  the  family.  The  species 
are  very  variable  in  size,  colour,  and  distribution  of  setae,  but  they  have  a 
strong  common  appearance  and  whatever  characters  are  adopted  to  separate 
the  species  into  groups,  there  are  always  intermediate  forms. 

The  species  are  extremely  active  and  often  very  difficult  to  capture, 
being  found  running  with  great  rapidity  along  roads  or  patches  of  damp  or 
dry  sand. 

The  external  characters  studied  here  for  identification  are  outlined  as 
follows: 

1.  Tactile  hair.  These  arise  singly  from  pores  in  the  chitinous  integument. 
It  is  found  here  that  the  supraorbital  setae  are  not  particularly  important 
because  they  seem  to  vary  individually  in  number,  size  and  position;  there¬ 
fore  I  have  not  made  any  use  of  them  in  this  cicindelid  study.  The  anterior 
trochanter  fixed  seta  is  found  to  be  very  useful.  If  a  seta  has  been  rubbed  off 
then  the  presence  or  absence  of  that  seta  could  be  determined  by  the  presence 
or  absence  of  a  small  pit  marking  the  position  of  a  setiferous  seta. 

2.  Pubescence  and  bristles.  The  pubescence  consists  of  short,  very  fine  setae. 
Their  presence  or  absence  on  the  head  regions,  margins  of  the  pronotum,  and 
other  parts  of  the  body  and  appendages  is  useful.  The  bristles  are  longer, 
sometimes  erect  or  stiffer;  they  are  useful  for  separating  species,  especially 
the  white  bristles  on  the  ventral  side. 

3.  Labrum.  The  shape  of  the  anterior  margin  of  the  labrum— whether  sinu¬ 
ate  or  dentate,  and  number  of  teeth  present— has  been  found  to  vary  indi¬ 
vidually,  and  I  have  not  used  this  character  in  the  key. 

4.  Pronotum.  This  provides  some  constant  characters  and  presents  some 
differences  between  the  species.  The  pronotum  may  be  quadrate,  trapezoid, 
or  subcylindrical  in  shape.  The  surface  is  usually  flattened  or  sometimes 
convex.  Three  grooves  or  sulci  are  present  on  the  surface;  the  anterior  and 
posterior  grooves  or  sulci  run  through  the  anterior  and  posterior  margin 
of  the  pronotum  respectively,  and  the  median  runs  through  the  median  line 
of  the  pronotum. 

5.  Elytra.  These  provide  the  most  useful  and  important  characters  used 
here  as: 

(a) .  The  outline  of  the  elytra  in  general  being  between  oblong  and  par¬ 
allel-sided  to  ovate.  The  elytral  apices  vary  from  being  rounded,  emargi- 
nate,  and  produced. 

(b) .  Elytral  markings  (figs.  1-3).  In  describing  these  I  have  followed 
Schaupp’s  terms  (1883);  these  were  used  by  Leng  (1902)  and  recently  by 
Willis  (1968).  The  elytral  markings  are  quite  variable  and  useful  in  iden¬ 
tification.  The  normal  and  complete  pattern  consists  of  a  humeral  lunule 
(with  or  without  a  basal  dot),  middle  band,  and  apical  lunule.  These  mark¬ 
ings  may  be  connected  to  the  margin  by  a  marginal  line.  The  markings  may 
be  reduced  to  only  dots  or  there  may  be  none  at  all. 

(c) .  The  surface  ornamentation.  The  surface  foveae,  granules,  and  punc- 
turation  have  also  been  found  to  be  useful.  Leng  (1902)  recognized  four 
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types  of  elytral  puncturations:  1,  “impunctate”;  2,  “simply  punctate”  when 
without  elytral  granules  beside  each  puncture;  3,  “granulate  punctate” 
when  the  surface  is  with  raised  points  as  well  as  with  depressed  punctures; 
4,  “semipunctate”  when  merely  the  anterior  half  is  punctuate.  I  have  not 
used  these  terms,  but  the  terms  coarsely  punctuate,  finely  punctuate,  and 
smooth  are  used  here.  Often  the  degree  of  puncturation  or  granulation  varies 
from  one  part  to  another,  and  Leng’s  terminology  cannot  be  used. 

6.  Male  genitalia.  The  male  genitalia  of  C.  alboguttata  Klug  (fig.  4A) 
were  studied  in  some  detail  to  illustrate  their  structures  and  their  differ¬ 
ences  from  those  found  in  some  other  species  (figs.  4-5). 

Median  lobe  tubular,  curved  in  shape,  swollen  along  the  distal  two- 
thirds,  and  narrowed  toward  basal  end;  median  orifice  being  in  shape  of  a  slit 
along  ventral  side  of  the  distal  end  of  the  lobe.  Median  foramen  in  shape 
of  a  circular  opening  receiving  the  ejaculatory  duct  at  basal  end  of  the 
median  lobe. 

Lateral  lobes  slender,  about  2/3  as  long  as  median  lobe,  styliform,  and 
tapering  at  their  distal  end.  Each  lobe  has  a  small  swollen  area  at  the  point 
where  it  connects  to  the  arm  of  the  basal  piece. 

Basal  piece  V-shaped,  connected  to  lateral  lobes  about  half  way  from 
their  bases.  Both  lateral  lobes  and  basal  piece  are  connected  together  by 
a  membrane  enclosing  the  median  lobe  at  base,  here  called  “basal  mem¬ 
brane”. 

Internal  sac  large,  membranous,  and  coiled  when  invaginated.  When 
everted  through  the  median  orifice  it  shows  small  sclerites  at  the  distal 
end;  some  of  the  sclerites  have  serrate  margins. 

The  median  lobe  and  the  internal  sac  provide  the  most  useful  charac¬ 
ters  in  separating  the  species.  The  internal  sac  may  be  just  a  membranous 
structure  devoid  of  any  sclerite  or  flagellum.  When  the  sclerites  are  pres¬ 
ent  then  their  shape,  number,  and  position  are  useful  in  separating  closely 
related  species. 


Key  to  the  species  of  Cicindela  L. 

1.  Elytral  epipleura  furnished  with  setae  at  the  sides  of  meta¬ 

sternum.  Genae,  frons  and  vertex  bare;  pronotum  setose; 
abdominal  segments  with  only  fixed  setae  on  each  side.  71/2- 

9  mm . C.  pseudodesertieola  Horn 

T.  Elytral  epipleura  bare  throughout  their  length  2 

2(1').  Trochanters  of  fore-legs  with  setiferous  punctures  apically  3 

2'.  Trochanters  of  fore-legs  without  setiferous  punctures  api¬ 
cally .  47 

3(2).  Abdomen  furnished  with  more  or  less  white  setae  or  pubes¬ 
cence  on  sides  .  4 

3'.  Abdomen  bare  or  with  only  fine  weak  scattered  setae  or  pu¬ 


bescence  .  33 

4(3).  Genae  bare .  3 

4'.  Genae  heavily  or  partially  setose .  25 

5(4).  Pronotum  bare  .  6 

5'.  Pronotum  wholly  or  partially  setose  11 
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6(5). 

6'. 

7(6). 

7'. 


8(6'). 


8'. 

9(8'). 

9'. 

10(9'). 

10'. 

11(5'). 

11'. 

12(11). 

12'. 

13(12). 

13'. 


Elytra  elongate,  parallel-sided,  with  alternate  bronze 

and  testaceous  stripes  running  from  base  to  apex  .  7 

Elytra  shorter  and  less  parallel-sided,  without  alternate 
longitudinal  stripes .  8 


Head  and  pronotum  dull  coppery  with  dorsal  surface 
finely  sculptured;  pronotum  contracted  behind,  median 
line  not  well  marked,  sides  of  prothorax  with  large  punc¬ 
tures.  15-17  mm .  C.  quadrilineata  Fabr. 

Head  and  pronotum  shiny  green  with  dorsal  surface  smooth; 
pronotum  not  contracted  behind,  median  line  well  marked, 

sides  of  prothorax  only  finely  punctate.  17V&-18  mm . 

.  C.  schmidti  Horn 

Pronotum  about  as  long  as  wide  or  very  slightly  trans¬ 
verse,  subcylindrical.  Upper  side  bronze  green,  underside 
violaceous.  Head  finely  rugose  and  bright  green  at  sides. 

Elytra  bronze  green,  broad  white  margins.  13-14  mm . 

.  C.  helferi  Schaum 

Pronotum  distinctly  transverse,  wider  than  long .  9 

Pronotum  with  sides  rounded;  elytra  bright  blue  or  bronze 
with  very  irregular  testaceous  margins.  Head  and  pronotum 
rather  strongly  sculptured,  the  latter  contracted  behind. 

12-14  mm  .  C.  bellana  Horn 

Pronotum  with  sides  straight  and  parallel;  head  and  pro¬ 
notum  finely  sculptured  .  10 

Disc  of  pronotum  convex  and  wrinkled;  elytra  bronze  green 
with  a  broad  irregular  white  margin  starting  from  base  round 
the  apex;  elytral  apex  in  female  produced  posteriorly.  16- 

17V2  mm  . C.  hanseatica  Horn 

Disc  of  pronotum  flat  and  smooth;  elytra  bronze  with  tes¬ 
taceous  margin  from  shoulder  to  apex;  elytral  apex  in  fe¬ 
male  rounded.  15-19  mm .  C.  ruppeli  Quer. 

Pronotum  with  lateral  setae  invading  disc  and  both  an¬ 
terior  and  posterior  margins .  12 

Pronotum  with  only  lateral  margins  setose  .  18 

Labrum  large  and  produced  anteriorly  into  a  circular 
border;  anterior  coxae  heavily  covered  with  setae;  abdomen 

very  thickly  clothed  with  white  setae  laterally  .  13 

Labrum  normally  developed  with  its  margin  not  produced 
anteriorly;  anterior  coxae  sparsely  setose;  abdomen  with 
short  fine  setae  laterally .  14 

Elytra  almost  parallel-sided  with  apex  in  both  sexes  drawn 
in;  elytral  punctures  shallow;  colour  bronze  with  slight 

greenish  gloss,  first  antennal  segment  reddish.  12-13  mm . 

.  C.  deserticola  Fald. 

Elytra  distinctly  widened  behind  with  apex  only  drawn  in 
slightly  in  male;  elytral  punctures  wider  and  deeper; 
colour  greenish  bronze,  first  antennal  segment  metallic 
green.  9l/2-14  mm .  C.  chiloleuca  Fisch. 


14(12').  Pronotum  subcylindrical,  median  line  obsolete;  colour 
shiny  bronze  green;  elytral  apex  of  male  not  produced  be¬ 
hind.  9-11.5  mm . C.  pseudolitorea  Ali,  new  species 
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14'. 

15(14'). 

15'. 

16(15'). 

16'. 

17(16'). 

17'. 

18(11'). 

18'. 

19(18). 

19'. 

20(19). 

20'. 

21(19'). 

21'. 

22(21'). 

22'. 

23(18'). 


Pronotum  quadrate  in  female  and  subcylindrical  in  male, 
median  line  distinct;  colour  coppery  bronze  to  testaceous .  15 

Pronotal  disc  less  setose  around  sides;  elytral  markings  ex¬ 
tended  and  confluent  internally,  leaving  a  V-shaped  un¬ 
marked  space.  10.5-11.5  mm . 

.  C.  litorea  eudeserticola  Ali,  new  subspecies 

Pronotal  disc  more  setose  around  margins;  elytral  mark¬ 
ings  normally  extended .  16 

Elytra  ovate  in  both  sexes,  apex  normally  rounded;  ely¬ 
tral  markings  narrow  with  their  confluent  parts  more  con¬ 
fined  to  margins;  smaller  in  size.  8.5-9  mm . 

. C.  abba  si  Ali,  new  species 

Elytra  oblong  in  male  with  apex  produced,  laterally  di¬ 
lated  in  female  with  apex  truncate;  elytral  markings 
wider  with  their  confluent  parts  extended  internally;  larger 
in  size  .  17 

Elytral  markings  well  defined  and  white  in  colour;  head 
behind  eyes  finely  microsculptured;  elytra  only  widened 

laterally  in  female.  10-11.5  mm . 

. C.  litorea  jiddaica  Ali,  new  subspecies 

Elytral  markings  not  well  defined  and  testaceous  in 
colour;  head  longitudinally  wrinkled;  elytra  in  female 
widened  and  with  flanged  margins.  11-14  mm .  C.  litorea  Forsk. 

Venter  of  abdomen  heavily  punctate .  19 

Venter  of  abdomen  only  scarcely  punctate .  23 

Frons  next  to  eyes  coarsely  wrinkled;  frons  and  first  an¬ 
tennal  segment  bare;  elytral  apex  in  male  not  drawn  in 

and  in  female  very  little  so .  20 

Frons  next  to  eyes  smooth;  larger  in  size .  21 

Colour  coppery  red;  pronotum  flat  and  quadrate;  labrum 
pale  testaceous;  elytral  punctures  shallow  with  their 

borders  flat.  7-7.5  mm  . C.  pygmaea  Dej. 

Colour  bronze  green;  pronotum  subcylindrical  and  con¬ 
vex;  elytral  punctures  deeper  with  their  borders  raised  an¬ 
teriorly.  5.5  mm .  C.  nedhalensis  Ali,  new  species 

Elytral  apex  in  male  strongly  drawn  in,  in  female  broadly 
rounded;  pronotum  almost  as  long  as  wide;  elytral  surface 
reddish  with  shiny  green  and  pale  whitish  lunules.  8- 

12  mm . C.  trisign  at  a  Dej. 

Elytral  apex  very  slightly  or  never  drawn  in  in  male  and 
never  broadly  rounded  in  female;  pronotum  longer  than 
wide .  22 

Disc  of  fourth  and  fifth  abdominal  sternites  punctate;  hind 
trochanters  metallic;  femora  metallic  green.  7.5-9  mm 

. C.  litterifera  Chaud. 

Disc  of  fourth  and  fifth  abdominal  sternites  inpunctate; 
hind  trochanters  testaceous;  femora  metallic  bronze;  ely¬ 
tral  apex  in  female  produced  behind.  9-9.5  mm  C.  contorta  Fisch. 

Frons  next  to  eyes  with  coarse  wrinkles;  underside  coppery; 
antennae  metallic  green;  pronotum  subcylindrical,  median 
line  not  well  marked;  elytral  surface  metallic  green  with 
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23'. 

24(23'). 

24'. 

25(4'). 

25'. 

26(25). 

26'. 

27(26). 

27'. 

28(27'). 

28'. 

29(28'). 

29'. 

30(29). 

30'. 

31(29'). 


31'. 

32(31'). 

32'. 

33(3'). 

33'. 

34(33). 


bluish  foveae.  9-10  mm  .  C.  rectangularis  Klug 

Frons  next  to  eyes  with  fine  wrinkles;  pronotum  almost 
quadrate .  24 

Elytral  markings  dull  coppery  green,  surface  darker; 
labrum  with  4  fixed  setae;  elytra  with  humeral  and  apical 

lunules  and  a  middle  band.  9-12.5  mm . C.  melancholica  Fabr. 

Elytral  markings  pale,  surface  coppery  bright  green  with 
white  dots  near  to  the  suture  on  the  hind  third,  between  the 
middle  band  and  the  apical  lunule.  10-13.5  mm  ....  C.  orientalis  Dej. 

Sides  of  abdomen  covered  with  thick  white  setae;  middle 


parts  almost  bare  or  only  finely  pubescent .  26 

Sides  of  abdomen  covered  with  short  pale  pubescence .  33 


Frons  and  clypeus  bare;  genae  partially  setose;  pronotum 
with  lateral  setae  invading  disc;  labrum  and  base  of  man¬ 


dibles  yellow;  colour  metallic  green  .  C.  zarudniana  Tsch. 

Frons  and  clypeus  setose  at  least  on  sides .  27 


Pronotum  with  lateral  setae  invading  disc;  elytra  narrowed 
towards  base;  central  band  of  elytra  mostly  continues  pos¬ 
teriorly  along  the  suture  and  almost  meets  the  sutural  ex¬ 
tension  of  the  apical  lunule.  8-9  mm . .  C.  sublacerata  Solsky 

Pronotum  with  lateral  setae  not  invading  disc .  28 

Elytra  and  body  unicoloured,  metallic  greenish  red;  frons 
bare  on  its  disc;  third  and  fourth  antennal  segment  each 

with  row  of  white  hairs.  11-14.5  mm .  C.  concolor  Dej. 

Elytra  with  distinct  markings  .  29 


Frons  at  front  of  disc  bare .  30 

Frons  at  front  of  disc  setose .  31 


Colour  blue;  elytral  markings  broken  into  spots,  usually 
no  lunules;  clypeus  with  sides  sparsely  setose;  labrum 
with  more  than  one  row  of  setae.  11-12  mm  ....  C.  alboguttato  Klug 
Colour  green;  both  humeral  and  apical  lunules  present; 
clypeus  with  sides  heavily  setose;  labrum  with  more  than 
one  row  of  setae.  8.8-10.5  mm . C.  euarabica  Ali,  new  species 

Elytral  markings  with  both  the  humeral  lunule  and  the 
middle  band  broken  into  2  spots,  forming  4  spots  on  each 
besides  the  apical  lunule;  colour  bluish  green  to  blue.  9- 

12  mm .  C.  fischeri  Ad. 

Elytra  with  the  humeral  lunule  and  middle  band  not 
broken .  32 


Pronotum  almost  as  long  as  wide;  upper  surface  of  elytra 
reddish  green,  markings  white;  elytral  foveae  coarse.  12- 

14  mm .  C.  sturmi  Men. 

Pronotum  distinctly  longer  than  wide;  upper  surface  of 
elytra  dark  metallic  reddish  green,  elytral  markings  pale, 
foveae  fine.  9-14  mm . C.  caucasica  Ad. 


Lateral  margins  of  pronotum  and  disc  bare  .  34 

Lateral  margin  of  pronotum  more  or  less  setose  .  35 


First  antennal  segment  plurisetose;  lateral  margins  of  pro¬ 
thorax  sparsely  covered  with  long  erect  white  setae;  hind 
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34'. 

35(33'). 

35'. 

36(35). 

36'. 

37(36'). 

37'. 

38(37'). 

38'. 

39(38'). 

39'. 

40(39'). 

40'. 

41(35'). 

41'. 


femora  heavily  covered  with  rows  of  long  setae;  each  ely¬ 
tron  with  yellowish  lateral  stripe  running  from  the  hu¬ 
meral  angle  to  the  apex;  ground  colour  reddish  brown  with 
violaceous  tinge.  11-14  mm .  C.  lacteola  Pall. 

First  antennal  segment  unisetose;  lateral  margins  of  pro¬ 
thorax  thickly  covered  with  white  setae;  hind  femora  with 
rows  of  short  scattered  setae;  elytra  dark  green  with  white 
margins;  elytra  ovate,  broadcast  at  middle;  head  and  pro- 
notum  metallic  bluish  green.  8-9  mm  ....  C.  copula ta  Schmidt-Goeb. 


Clypeus  bare  .  36 

Clypeus  setose .  41 


Sutural  striae  of  elytra  punctate  especially  behind;  elytra 
with  5  isolated  spots,  the  apical  sometimes  obsolete,  no 
humeral  spot  or  middle  band;  lower  surface  coppery  vio¬ 
laceous;  larger  in  size.  13.5-20  mm . C.  decempustulata  Men. 

Sutural  striae  not  punctate  along  length;  elytra  without 
a  humeral  spot  but  with  only  2  markings;  smaller  in  size .  37 

Genae  setose  especially  anteriorly;  elytra  with  4  isolated 
spots,  1  humeral,  the  second  a  little  behind  it,  the  third  on 
the  disc  and  the  fourth  apical;  underside  of  head  and  thorax 

coppery  bronze,  abdomen  violaceous.  14-18  mm . 

.  C.  asiatica  Brulle 

Genae  smooth  and  bare;  elytra  with  middle  bands  or  with  5 
or  only  2  isolated  spots  .  38 

Elytra  with  only  2  isolated  spots  on  each  elytron;  anterior 
and  posterior  furrows  of  pronotum  broad  and  extended 
more  transversely;  lower  surface  of  thorax  coppery  green, 
of  abdomen  violaceous  with  greenish  blue,  shiny.  10- 

13  mm . .  C.  ismenia  Gory 

Elytra  with  transverse  band  or  with  5  isolated  spots  .  39 

Elytra  with  middle  band;  apical  spots  confluent  forming  a 
lunule;  colour  coppery  green,  violaceous  below,  coppery 

on  sides  of  thorax.  11-15  mm  .  C.  turkestanica  Ball. 

Elytra  without  middle  band;  apical  lunule  present,  with 
3  or  2  isolated  spots  or  with  only  5  isolated  spots .  40 

Proepisterna  glabrous;  pale  elytral  markings  restricted  to 
margins,  as  2  isolated  spots  and  an  apical  lunule;  colour 
dull  green  to  bluish  coppery;  female  without  dark  spot  on 

the  anterior  third  of  elytra.  9-11.5  mm .  C.  germanica  L. 

Proepisterna  densely  covered  with  white  setae;  pale,  ely¬ 
tral  markings  more  expanded  having  5  isolated  spots;  the 
2  apical  spots  may  be  confluent;  female  always  with  small 
dark  spot  on  the  anterior  third  of  the  elytra  near  suture.  9- 
18  mm .  C.  campestris  L. 

Elytra  flat,  elytral  spots  narrow  and  sometimes  confined 
to  margin;  aedeagus  more  curved  and  produced;  tarsi 

shorter .  42 

Elytra  more  convex,  elytral  spots  well  developed  forming 
8  spots  on  each  when  lunules  divided;  aedeagus  much 
straighter;  tarsi  longer . 


44 
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42(41). 

42'. 

43(42'). 

43'. 

44(41'). 

44'. 

45(44'). 

45'. 

46(45'). 

46'. 

47(2'). 

47'. 

48(47). 

48'. 

49(48'). 

49'. 


Colour  black,  labrum  testaceous;  elytra  oblong;  head 
strongly  striate;  pronotum  quadrate.  10-16  mm  C.  lunulata  Fabr. 
Colour  coppery  to  greenish,  labrum  pale;  elytra  ovate  or 
parallel-sided;  pronotum  contracted  behind .  43 

Colour  dull  coppery  green;  labrum  and  sides  of  clypeus 
moderately  setose;  elytra  ovate,  markings  relatively  wide. 

11-17  mm  . C.  lunulata  nemoralis  01. 

Colour  shiny  coppery  bronze;  labrum  and  sides  of  clypeus 
heavily  setose;  elytra  parallel-sided,  markings  narrower 

and  confined  to  margins.  10-12  mm . 

.  C.  lunulata  khorassanica  Ali,  new  subspecies 

Elytra  almost  parallel-sided,  apex  rounded;  elytral  sur¬ 
face  dark  blue  including  sutures,  granulate  behind;  labrum 

and  base  of  mandibles  brown.  14-16  mm  .  C.  aphrodisia  Baudi 

Elytra  distinctly  round-sided,  apex  more  or  less  drawn  in; 
elytral  surface  dark  metallic  green,  bronze  coppery  and 
more  bluish  behind  or  entirely  blue  .  45 

Colour  entirely  blue  on  upper  and  lower  sides;  pronotum 
shorter  than  wide,  sides  less  rounded;  elytral  apex  less 

drawn  in.  10-14  mm  . C.  aulica  diania  Tsch. 

Colour  either  dark  metallic  green  above  or  coppery  bronze 
green  becoming  more  bluish  on  posterior  part  of  elytra;  pro¬ 
notum  longer  or  as  long  as  wide,  sides  rounded;  elytral 
apex  distinctly  drawn  in  .  46 

Elytral  surface  almost  uniform  in  colour,  dark  metallic 
green  with  foveae  distinct  posteriorly  but  shallower,  ely¬ 
tral  sides  less  rounded.  13-15  mm .  C.  aulica  Dej. 

Elytral  surface  coppery  bronze  at  base  and  dark  bluish 
toward  the  hind  two-thirds;  foveae  on  elytra  disappear  pos¬ 
teriorly,  elytral  apex  deeply  drawn  in . 

. C.  aulica  bahreinica  Ali,  new  subspecies 


Abdomen  furnished  with  thick  white  hairs,  especially  at 

sides .  48 

Abdomen  bare  or  with  only  fine  weak  scattered  pubescence 
and  setae .  50 


Pronotum  thickly  setose,  light  colour  with  dark  red  mark¬ 
ings  giving  bluish  gloss;  markings  confined  to  the  elytral 
disc;  lower  surface  of  pro-  and  mesepisterna  thickly  clothed 

with  white  setae  . C.  histrio  Tsch. 

Pronotum  slightly  setose,  ground  colour  red  or  green;  ely¬ 
tral  markings  formed  of  lunules  and  dots  reaching  lateral 
margin .  49 

Ground  colour  metallic  red;  underside  of  abdomen  me¬ 
tallic  with  violaceous  gloss;  sides  of  thorax  and  femora 
coppery;  labrum  and  base  of  mandibles  yellow;  elytral 

base  with  humeral  lunule  and  2  spots.  10.5-12.5  mm . 

. C.  flexuosa  Fabr. 

Ground  colour  metallic  green,  underside  of  abdomen  dull 
green,  thorax  and  femora  coppery  green;  elytral  base  with  2 
spots  only,  one  of  these  on  the  humeral  angle;  lower  sides 
of  pro-  and  mesepisterna  sparsely  setose . C.  hilariola  Bates 
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50(47').  Elytra  and  body  unicoloured,  dark  bronze  with  violaceous 
red  gloss  becoming  metallic  green  on  anterior  region  of 
head  and  mouth  parts;  lateral  margins  of  prothorax  very 

sparsely  setose . C.  immanis  Bates 

50'.  Elytra  pale  with  distinct  brown  markings;  head  and  pro- 
notum  brownish  red  to  greenish  red;  lateral  margins  of  pro¬ 
thorax  densely  clothed  with  white  setae  .  C.  singularis  Chaud. 

Description  of  the  new  species 

During  the  course  of  this  study  of  the  Cicindelidae  of  Iraq  and  South¬ 
west  Arabia,  I  found  4  new  species  and  4  new  subspecies.  These  are  described 
below. 


Cicindela  euarabica  Ali,  new  species 

Head:  Labrum,  base  of  mandibles,  and  palpi  yellow;  labrum  has  2  rows  of  setae; 
clypeus  heavily  setose  on  sides  and  glabrous  at  middle;  frons  anteriorly  with  a  tuft 
of  setae  on  each  side  and  glabrous  on  disc;  vertex  glabrous,  genae  heavily  setose, 
ventral  side  of  head  glabrous. 

Thorax:  Prothorax  subcylindrical,  anterior  and  posterior  angles  of  pronotum  not 
distinct;  transverse  anterior  and  posterior  furrows  deep,  median  line  present  but 
shallow  at  middle;  lateral  margins  of  pronotum  setose,  anterior  and  posterior 
margins  and  disc  glabrous;  lateral  margins  of  thorax  covered  with  white  setae;  an¬ 
terior  and  middle  trochanters  and  coxae  each  with  fixed  seta  at  apex;  anterior  and 
middle  coxae  setose  anteriorly;  anterior  and  middle  femora  with  rows  of  hook¬ 
shaped  setae;  anterior  basal  3  tarsal  segments  in  male  dilated  and  clothed  ven- 
trally  with  fine  brown  bristles. 

Elytra:  Parallel-sided  in  male  and  distinctly  widened  behind  in  female,  not  punc¬ 
tured  but  smoothly  granulated;  on  each  are  humeral  and  apical  lunules,  transverse 
band,  and  2  spots;  one  spot  is  marginal  and  the  second  is  discoidal,  both  situated  be¬ 
tween  transverse  band  and  apical  lunule. 

Sides  of  abdominal  segments  clothed  with  white  pubescence,  smooth  and  glabrous 
at  middle. 

Length  8.8-10.5  mm. 

Male  genitalia:  Median  lobe  more  slender  and  straight  that  in  C.  alboguttata  Klug, 
and  less  sclerotized;  median  foramen  at  basal  end  and  median  orifice  in  shape  of  a 
short  slit  along  ventral  side  of  distal  end  of  lobe;  lateral  lobes  styliform,  con¬ 
nected  to  V-shaped  basal  piece  at  base. 

Internal  sac  membranous  when  invaginated,  coiled,  with  small  sclerites  which 
arise  at  apex  of  sac  when  evaginated  through  median  orifice,  fig.  4B. 

Comparative  notes:  This  species  is  closest  to  C.  alboguttata  Klug,  but  it  is  green  in 
colour,  elytra  with  humeral  lunule  instead  of  a  spot,  labrum  with  2  rows  of  setae, 
frons  more  striate,  and  thorax  laterally  only  sparsely  setose  instead  of  heavily  so. 
Distribution:  Holotype  male:  Arabia,  ll.iv.1947,  W.  Thesiger,  B.M.  1948-21. 

Para  types  4  males  and  9  females  from  the  same  locality. 

Holotypes  and  paratypes  are  in  the  British  Museum  (N.H.) 


Cicindela  nedhalensis  Ali,  new  species 

Colour  green  with  coppery  gloss;  ventral  side  bronze.  This  is  the  smallest  spe¬ 
cies  that  has  ever  been  recorded. 

Head:  Frons  between  eyes  closely  striate;  labrum,  base  of  mandibles  and  palpi 
yellow,  labrum  with  marginal  row  of  setae. 

Thorax:  Prothorax  as  long  as  wide,  subcylindrical;  pronotum  irregularly  wrinkled 
and  laterally  setose;  lateral  margins  of  thorax  heavily  clothed  with  long  white 
setae;  anterior  and  middle  trochanters  each  with  fixed  seta  at  apex;  anterior  and 
middle  coxae  each  with  tuft  of  white  setae  anteriorly;  femora  provided  with  rows  of 
white  erect  setae. 

Elytra:  With  sides  parallel,  much  wider  than  pronotum,  green  in  colour,  punc¬ 
tured;  punctures  in  form  of  deep  rounded  pits,  uniformly  distributed,  their  anterior 
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borders  somewhat  raised,  especially  on  anterior  part  of  elytra;  each  elytron  with 
well  defined  humeral  lunule,  apical  lunule,  and  transverse  band. 

Underside  and  legs  bronze,  sides  of  abdominal  segments  heavily  clothed  with 
white  pubescence. 

Length  5.5  mm. 

Male  genitalia :  Median  lobe  curved,  tubular  median  orifice  forming  slit  along  ven¬ 
tral  side  of  apex;  basal  piece  V-shaped,  lateral  lobes  slender.  Internal  sac  mem¬ 
branous,  relatively  large,  having  no  sclerites  nor  a  flagellum,  fig.  4C. 

Comparative  notes :  This  species  differs  from  C.  pygmaea  Dej.  from  Arabia  in  its  green 
colour,  the  latter  being  bronze  red;  labrum  and  base  of  mandibles  and  palpi  yellow; 
prothorax  narrower;  elytral  punctures  having  the  anterior  borders  distinctly  raised; 
median  line  of  pronotum  more  distinct. 

Distribution:  Holotype  male:  Syria 

Paratypes,  3  males  and  2  females  from  same  locality;  all  in  British 
Museum  (N.H.) 

Cicindela  lunulata  khorassanica  Ali,  new  subspecies 
Colour,  metallic  coppery  bronze. 

Head:  Very  much  striated  on  frons  and  between  eyes;  labrum  and  base  of  mandibles 
testaceous,  the  former  heavily  setose. 

Thorax:  Prothorax  subcylindrical;  pronotum  with  posterior  and  anterior  furrows 
deep,  median  line  distinct,  disc  roughly  sculptured  and  setose  laterally;  lateral 
margins  of  thorax  heavily  setose. 

Elytra:  With  sides  parallel  and  rounded  apex;  each  elytron  with  narrow  humeral 
and  apical  lunules,  transverse  band,  and  rounded  spot  between  transverse  band  and 
apical  lunule;  elytral  surface  shining,  punctured,  punctures  closer  at  base,  with 
sprinkling  of  larger  punctures  on  base  and  disc. 

Lateral  margins  of  abdominal  segments  clothed  with  white  setae,  the  middle 
parts  with  fine  pubescence  and  each  with  a  row  of  longer  setae. 

Length  9.5-11  mm. 

Male  genitalia:  Median  lobe  tubular,  more  curved  than  in  C.  aulica  Dej.,  median 
orifice  a  large  slit,  lateral  lobes  styliform  and  slightly  bent  at  the  point  where  they 
join  basal  piece. 

Internal  sac  membranous  having  sclerites  towards  apex,  the  most  apical  sclerite 
serrate  on  its  outer  margin,  fig.  4D. 

Comparative  notes:  This  subspecies  is  allied  to  C.  lunulata  but  differs  in  having  the 
labrum  more  heavily  setose,  the  colour  shiny  metallic  coppery  and  the  elytral 
markings  narrower,  more  restricted  to  the  margin. 

C.  lunulata  nemoralis  01.,  differs  from  this  subspecies  by  having  the  labrum  with 
one  row  of  setae,  body  convex,  dull  colour,  and  lateral  margins  of  prothorax 
sparsely  setose. 

Distribution:  Holotype  male;  Persia  (Khorassan)  l.ix.1958,  Oxford  North  Kho- 
rassan  Expedition. 

Paratypes,  3  males  from  same  locality.  All  in  British  Museum  (N.H.) 
Cicindela  pseudolitorea  Ali,  new  species 

Colour  bronze  green,  ventral  surface  with  testaceous  shine;  basal  4  antennal  seg¬ 
ments  bronze,  remaining  segments  red;  elytral  markings  yellow. 

Head:  Labrum  and  base  of  mouthparts  yellow,  labrum  with  small  tooth  in  middle 
and  marginal  row  of  setae;  clypeus,  vertex,  and  genae  glabrous. 

Thorax:  Prothorax  subcylindrical,  anterior  and  posterior  transverse  furrows  deep; 
midline  not  distinct;  pronotum  setose  except  for  small  space  on  disc;  lateral  mar¬ 
gins  of  thorax  heavily  setose;  anterior  3  basal  tarsal  segments  dilated  in  male  and 
ventrally  heavily  clothed  with  red  bristles;  anterior  and  middle  coxae  and  tro¬ 
chanters  each  with  fixed  seta  at  apex;  anterior  and  middle  femora  provided  with  rows 
of  short  setae. 

Elytra:  Elytral  markings  formed  of  humeral  and  apical  lunules  and  transverse 
band;  elytral  microsculptures  formed  of  violet  blue  shallow  pits;  flattened 
granules  on  the  spaces  between  pits. 

Lateral  margins  of  abdominal  segments  heavily  clothed  with  white  setae  and 
with  very  fine  scattered  pubescence  at  middle. 
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Male  genitalia :  Median  lobe  curved,  median  orifice  forming  relatively  long  slit 
along  ventral  side  of  distal  end;  lateral  lobes  styliform,  connected  to  a  V-shaped 
basal  piece. 

Internal  sac  large,  membranous,  provided  with  5  sclerites  and  coiled  flagellum, 
fig.  5A. 

Comparative  notes :  This  species  is  allied  to  C.  litorea  Forsk,  but  with  narrower  body 
and  bronze  green  colour,  the  latter  having  wider  elytra  and  being  brownish  in  colour; 
elytral  markings  better  defined;  prothorax  cylindrical  instead  of  quadrate  as  in  C. 
litorea ;  pronotal  setae  less  distributed,  leaving  larger  space  glabrous  on  the  disc. 
Distribution:  Holotype  male;  Arabia  (Sabiya),  December  1945,  L.  A.  Tillin,  B.  M. 
1948-19. 

Paratypes;  Arabia  (Asir  and  Sabiya)  1  .xii.1946  G.  V.  Popov,  B.  M.  1948- 
273,  2  females.  All  in  British  Museum  (N.H.) 


Cicindela  aulica  bahreinica  Ali,  new  subspecies 

Head:  Metallic  bronze,  striate  between  eyes;  labrum  yellow  with  its  border  entire, 
its  surface  heavily  setose;  clypeus  sparsely  setose;  frons  and  vertex  glabrous,  genae 
heavily  setose. 

Thorax:  Pronotum  a  little  longer  than  wide,  median  line  distinct,  lateral  margins 
slightly  contracted  behind,  with  margins  setose  and  surface  roughly  microsculptured; 
lateral  margins  of  thorax  moderately  covered  with  long  white  setae;  anterior  and 
middle  trochanters  each  with  setiferous  seta. 

Elytra:  Sides  almost  parallel,  rounded  at  apex  and  more  drawn  in  in  female;  each 
elytron  with  humeral  and  apical  lunules,  transverse  band,  and  2  spots  between 
transverse  band  and  apical  lunule.  Lateral  margins  of  abdominal  segments  clothed 
with  short  white  setae  and  finely  pubescent  at  middle. 

Length  10.5-11.5  mm. 

Male  genitalia:  Median  lobe  slightly  curved,  median  orifice  forming  slit  along  ven¬ 
tral  side  of  distal  end  of  lobe;  lateral  lobes  styliform  and  connected  to  V-shaped 
basal  piece.  Internal  sac  membranous,  with  3  small  sclerites  at  apex,  the  most  apical 
sclerite  having  its  ventral  margin  serrate,  fig.  5B. 

Comparative  notes:  This  subspecies  is  superficially  similar  to  C.  lunulata  diania 
Tsch.  from  Persia,  but  it  differs  by  having  the  elytral  apex  deeply  drawn  in  and  by  its 
elytral  colour  being  coppery  bronze  at  base  and  dark  bluish  towards  the  hind  two- 
thirds;  in  the  latter  the  colour  is  entirely  blue  and  the  elytral  apex  is  less  drawn  in. 
Distribution:  Holotype  male:  Bahrein,  3.ix.l935,  J.  F.  Fernandez,  B.  M.  1935-571. 
Paratypes  3  males  and  4  females  from  the  same  locality. 

All  in  British  Museum  (N.H.) 


Cicindela  abba  si  Ali,  new  species 

Head:  Metallic  bronze,  very  finely  microsculptured;  labrum  and  base  of  man¬ 
dibles  yellow;  the  former  6-setose,  its  anterior  border  sinuate  in  male  and  with  small 
tooth  at  middle  in  female. 

Thorax:  Pronotum  quadrate,  setose  except  the  disc  which  has  few  scattered  setae;  an¬ 
terior  and  posterior  furrows  deep,  median  line  not  distinct;  lateral  margins  of  thorax 
heavily  setose;  trochanters  and  coxae  of  both  anterior  and  middle  legs  each  with 
fixed  seta. 

Elytra:  Ovate  in  both  sexes,  apex  truncate  in  female  and  normally  produced  in  male; 
on  each  elytron  are  humeral  and  apical  lunules  and  transverse  band,  the  markings 
confluent  only  on  elytral  margin;  elytral  ornamentation  formed  of  fine  pits  vio¬ 
laceous  blue  in  colour  with  bronze  granulated  spaces  between. 

Underside  testaceous  in  colour  with  coppery  bronze  gloss;  lateral  margins  of 
abdominal  segments  clothed  with  white  setae,  the  larger  remaining  parts  very  finely 
and  sparsely  pubescent. 

Length  8-9  mm. 

Male  genitalia:  Median  lobe  curved,  with  moderal  sized  median  orifice;  lateral  lobes 
slender,  connected  to  a  V-shaped  basal  piece.  Internal  sac  large,  bulbous  in  shape, 
with  5  sclerites  at  distal  half,  with  a  flagellum  arising  from  apex,  fig.  5C. 
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Comparative  notes:  This  species  is  allied  to  C.  litorea  Forsk,  but  is  distinguished  by 
its  smaller  size,  the  shorter  elytra  being  ovate  and  dilated  in  both  sexes;  elytral 
markings  very  well  defined  and  only  confluent  at  margins;  elytral  apex  not  greatly 
produced  in  male. 

Distribution:  Holotype  male:  Arabia  (Wadi  Ama)  II.ii.1937,  H.  St.  J.  B.  Philby, 
B.  M.  1937-228. 

Paratypes;  Arabia  (Jizan)  14.12.1936,  B.  M.  1937-228,  1  male,  1  female. 
All  in  the  British  Museum  (N.H.) 


Cieindela  litorea  eudesertieola  Ali,  new  subspecies 

Head:  Metallic  bronze;  frons  and  vertex  striate  between  eyes;  labrum  yellow,  its 
anterior  margin  slightly  sinuate,  having  minute  median  tooth;  clypeus,  frons,  vertex, 
and  genae  glabrous. 

Thorax:  Pronotum  quadrate,  median  line  not  distinct;  sides  of  pronotum  setose; 
lateral  margins  of  thorax  heavily  clothed  with  white  setae;  anterior  and  middle  tro¬ 
chanters  each  with  setiferous  seta. 

Elytra:  Sides  widened  in  female  and  oblong  in  male,  apex  truncate  in  female  and 
slightly  produced  in  male;  elytral  markings  yellow,  confluent,  leaving  small  V- 
shaped  coppery  coloured  area  punctured  with  sprinkling  of  larger  punctures  at  base. 

Lateral  margins  of  abdominal  segments  heavily  clothed  with  short  white  setae 
and  finely  punctured  at  middle. 

Length,  10.5-12  mm. 

Comparative  notes:  This  subspecies  is  closely  related  to  the  C.  litorea  group  but  is 
distinguished  from  other  subspecies  by  its  elytral  markings  being  extended  internally 
and  confluent,  occupying  the  largest  space  and  leaving  only  a  V-shaped  area  un¬ 
marked;  it  is  equally  well  separated  by  having  the  labrum  only  slightly  sinuate, 
the  pronotum  quadrate  with  sides  only  sparsely  setose. 

Distribution:  Holotype  female:  Arabia  (Jidda)  12.vi.1929,  H.  St.  J.  B.  Philbv,  B.  M. 
1929-361. 

Paratypes,  3  females  from  same  locality.  All  in  British  Museum 
(N.H.) 


Cieindela  litorea  jiddaiea  Ali,  new  subspecies 

Head:  Head  bronze  in  colour  with  frons  between  eyes  closely  striate;  labrum  pale 
in  colour,  with  median  tooth  and  row  of  six  setae;  clypeus,  frons,  vertex,  and  genae 
glabrous. 

Thorax:  Pronotum  quadrate  in  female  and  subcylindrical  in  male,  setose  except  on 
disc;  lateral  margins  of  thorax  heavily  setose;  anterior  and  middle  coxae  and  tro¬ 
chanters  each  with  fixed  setiferous  seta  at  apex. 

Elytra:  Oblong  in  male  and  oval  in  female,  elytral  markings  confluent,  not  well 
defined,  pale  in  colour;  remaining  area  coppery  bronze,  elytral  punctures  moder¬ 
ately  deep  and  bronze  in  colour  with  coppery  spaces  between;  no  granules  present; 
elytral  apex  produced  in  male  and  truncate  in  female. 

Lateral  margins  of  abdominal  segments  heavily  clothed  with  white  setae  and  very 
finely  pubescent  at  middle. 

Length  10-11.5  mm. 

Comparative  notes:  This  subspecies  is  similar  to  C.  pseudolitorea  and  to  C.  litorea. 
It  differs  from  the  former  by  having  coppery  bronze  colour,  the  elytral  markings  con¬ 
fluent,  and  a  more  setose  pronotum.  C.  litorea  is  distinguished  from  this  subspecies 
by  its  dull  coppery  colour,  a  less  setose  pronotum  and  the  broader  elytral  margins 
being  flanged  in  the  female;  elytral  markings  in  C.  litorea  testaceous,  becoming 
darker  apically. 

Distribution:  Holotype  female:  Arabia  (Jidda),  4.iv.l929,  H.  St.  J.  B.  Philbv,  B.  M. 
1930-357. 

Paratypes:  2  females  from  the  same  locality.  All  in  British  Museum 
(N.H.) 
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Fig.  1,  elytra:  A,  C.  concolor  Dej.;  B,  C.  asiatica  Aud.;  C,  C.  campestris 
pseudomaroccana  Roeshke;  D,  C.  aphrodisia  Baudi;  E,  C.  sturmi  Menetr. 
(ap.  lu  =  apical  lunule;  ap.  sp  =  apical  spot;  b.  sp  =  basal  spot;  d.  sp  =  dis- 
eoidal  spot;  hu.  lu  —  humeral  lunule;  hu.  sp  =  humeral  spot;  tr.  ba  =  trans¬ 
verse  band). 
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Fig.  2,  elytra:  A,  C.  euarabica  Ali;  B,  C.  alboguttata  Klug;  C,  C.  litorea 
Forsk.;  D,  C.  abbasi  Ali;  E,  C.  pseudolitorea  Ali;  F,  C.  litorea  jiddaica  Ali. 
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Fig.  3,  elytra:  A,  C.  litorea  eudeserticolci  Ali;  B,  C.  lunulata  nemoralis 
01.;  C,  C.  lunulata  khorassanica  Ali;  D,  C.  aulica  diania  Tsch.;  E,  C.  aulica 
bahreinica  Ali;  F,  C.  pygmaea  Dej.;  G,  C.  nedhalensis  Ali. 


FIG.  4 

Fig.  4,  male  genitalia:  A,  C.  alboguttata  Klug;  B,  C.  euarabica  Ali;  C, 
C.  nedhalensis  Ali;  D,  C.  lunulata  khorassanica  Ali  (b.  p  =  basal  piece;  ej= 
ejaculatory  duct;  i.  s  =  internal  sac;  /.  /=  lateral  lobes;  m.  /'=  median 
foramen;  m.  1=  median  lobe;  scl=  sclerite). 
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fig-5 

Fig.  5,  male  genitalia:  A,  C.  pseudolitorea  Ali;  B,  C.  aulica  bahreinica 
Ali;  C,  C.  abbasi  Ali. 


0.16  m  m. 
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Distribution  Table 

The  distribution  of  the  species  and  subspecies  recorded  in  the  present  study  is 
given  below  for  only  those  localities  found  in  the  district  of  Southwest  Asia.  For 
data  on  the  distribution  of  these  taxa  outside  Southwest  Asia,  Col.  Cat.  (Horn  1926) 
should  be  consulted. 


Name  of  species 

Arabia 

Arabian  Gulf 

Iraq 

Persia 

Syria 

Turkey 

1.  C.  abbasi  Ali 

X 

2.  C.  alboguttata  Klug. 

X 

3.  C.  aphrodisia  Baudi 

X 

X 

X 

X 

X 

4.  C.  asiatica  Aud. 

X 

X 

X 

X 

X 

5.  C.  aulica  bahreinica  Ali 

X 

6.  C.  aulica  aulica  Dej. 

X 

X 

X 

X 

X 

7.  C.  aulica  diama  Tsch. 

X 

8.  C.  bellana  Horn 

X 

X 

X 

9.  C.  campestris  L. 

X 

X 

X 

X 

X 

X 

10.  C.  caucasica  Adams 

X 

X 

X 

11.  C.  chiloleuca  Fisch. 

X 

X 

X 

12.  C.  concolor  Dej. 

X 

X 

X 

13.  C.  contorta  Fisch. 

X 

X 

14.  C.  copulata  Schmidt-Geob. 

X 

X 

15.  C.  decempustulata  Menetr. 

X 

X 

X 

16.  C.  deserticola  Fald. 

X 

X 

X 

17.  C.  euarabica  Ali 

X 

18.  C.  fischeri  Adams 

X 

X 

X 

X 

19.  C.  flexuosa  Fabr. 

X 

X 

X 

20.  C.  germanica  L. 

X 

X 

X 

X 

X 

X 

21.  C.  hanseatica  Horn 

X 

22.  C.  helferi  Schaum 

X 

X 

X 

23.  C.  hilariola  Bates 

X 

X 

24.  C.  histrio  Tsch. 

X 

X 

25.  C.  immanis  Bates 

X 

X 

X 

26.  C.  ismenia  Gory 

X 

X 

X 

27.  C.  lacteola  Pallas 

X 

X 

28.  C.  litorea  litorea  Forsk. 

X 

X 

X 

29.  C.  litorea  eudeserticola  Ali 

X 

30.  C.  litorea  jiddaica  Ali 

X 

31.  C.  litterifera  Chaud. 

X 

X 

32.  C.  lunulata  lunula ta  Fabr. 

X 

X 

33.  C.  lunulata  khorassanica  Ali 

X 

34.  C.  lunulata  nemoralis  01. 

X 

X 

X 

35.  C.  melancholica  Fabr. 

X 

X 

X 

X 

X 

X 

36.  C.  nedhalensis  Ali 

X 

37.  C.  orientalis  Dej. 

X 

X 

X 

X 

38.  C.  pseudodeserticola  Horn 

X 

X 

39.  C.  pseudolitorea  Ali 

X 

40.  C.pygmaea  Dej. 

X 

X 

X 

X 

X 

X 

41.  C.  quadrilineata  Fabr. 

X 

42.  C.  rectangularis  Klug 

X 

X 

X 

X 

43.  C.  ruppeli  Quer. 

X 

44.  C.  schmidti  Horn 

X 

X 

45.  C.  singularis  Chaud. 

X 

X 

X 

46.  C.  sturmi  Mener. 

X 

X 

X 

47.  C.  sublacerata  Solsky 

X 

X 

X 

48.  C.  trisignata  Dej. 

X 

X 

X 

X 

49.  C.  turkestanica  Ball. 

X 

X 

50.  C.  zarudniana  Tsch. 

X 

X 

Analysis  of  the  fauna  of  Cicindela 

Southwest  Asia  can  be  characterized  generally  by  its  dry  climate,  with 
very  hot,  dry  summers  and  cool,  rainy  winters.  However  in  both  summer  and 
winter  the  night  temperatures  are  considerably  lower  than  those  of  the  days. 
A  large  part  of  the  area  is  desert  although  there  are  also  extensive  moun¬ 
tainous  districts.  The  rest  consists  of  fertile  plains  with  rivers  and  marshes. 
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There  are  extensive  coastal  areas  of  sea  shores  specially  to  the  south  and 
west. 

Forty-four  species  and  6  subspecies  of  the  genus  Cicindela  occur  in  the 
area.  Of  these  3(6%)  are  essentially  Ethiopian,  4(8%)  Oriental,  7(14%)  are 
widely  distributed  species,  8(16%)  are  European  and  Mediterranean  and 
28(56%)  are  more  or  less  restricted  to  Southwest  Asia.  The  species  of  each 
group  are  given  in  the  following  lists. 

Ethiopian:  C.  rectangularis,  C.  ruppeli,  C.  singularis. 

Oriental:  C.  bellana,  C.  copulata,  C.  helferi,  C.  quadrilineata. 

European  &  Mediterranean:  C.  concolor,  C.  contorta,  C.  fischeri, 
C.  flexuosa,  C.  lacteola,  C.  litterifera,  C.  sturmi,  C.  trisignata. 

Widely  distributed  species:  C.  alboguttata,  C.  aulica,  C.  campestris, 
C.  germanica,  C.  lunulata,  C.  melancholica,  C.  sublacerata. 

Southwest  Asia:  C.  abbasi,  C.  aphrodisia,  C.  asiatica,  C.  aulica  bah- 
reinica,  C.  aulica  diania,  C.  caucasica,  C.  chiloleuca,  C.  decempustulata , 
C.  deserticola,  C.  euarabica,  C.  hilariola,  C.  histrio,  C.  hanseatica,  C.  im- 
manis,  C.  ismenia,  C.  litorea  litorea,  C.  litorea  jiddaica,  C.  litorea  eudeser- 
ticola,  C.  lunulata  khorassanica,  C.  lunulata  nemoralis,  C.  nedhalensis, 
C.  orientalis,  C.  pseudodeserticola ,  C.  pseudolitorea,  C.  pygmaea,  C. 
schmidti,  C.  turkestanica,  C.  zarudinana. 


Genus  Megacephala  Latr. 

Latreille,  1802,  Hist.  Nat.  Crust.  Ins.  Ill,  p.  79. 

Type:  Cicindela  sengalensis  L. 

The  genus  Megacephala  is  only  represented  by  a  single  species  here  with 
a  very  wide  range  in  the  Palaearctic  and  Oriental  regions,  M.  euphratica 
Latr.  &  Dej.  This  is  a  stout  and  robust  species;  head  and  pronotum  green 
with  more  or  less  violaceous  reflections.  Labrum  and  mouthparts  testa¬ 
ceous;  mandibles  dark  towards  apex  with  3  apical  teeth.  Head  not  con¬ 
tracted  behind,  as  broad  as  pronotum;  the  latter  widened  in  front  and  gradu¬ 
ally  narrowed  to  the  base.  Elytra  oblong,  slightly  rounded  at  sides,  green 
with  apex  broadly  testaceous;  elytral  disc  purplish  in  colour;  elytral 
sculpture  heavy,  becoming  much  finer  behind.  Legs  including  coxae  and 
trochanters  testaceous. 

Underside  bluish  green  to  blue  or  purple,  darker  at  abdominal  apex. 

Length  19-26  mm. 
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BIOGEOGRAPHICAL  AND  ECOLOGICAL  LIMITS  OF 
NEW  WORLD  PASSALIDAE  (COLEOPTERA)1 

Jack  C.  Schuster- 

Departamento  de  Biologia,  Universidad  del  Valle  de  Guatemala, 

Guatemala,  GUATEMALA 


Abstract 

In  the  New  World,  beetles  of  the  primarily  tropical  family  Passalidae 
occur  in  rotting  wood  from  southern  Michigan  and  southern  Ontario  to 
northern  Argentina,  Paraguay,  Uruguay,  and  southern  Brazil.  They  are 
found  in  the  West  Indies,  Isla  del  Coco,  and  Galapagos  Islands.  They  are 
not  known  from  the  forests  of  southern  Chile  or  the  Pacific  North-West, 
except  for  the  only  known  fossil  of  the  family  from  the  Oligocene  of 
Oregon.  A  few  species,  mostly  Proculini,  are  encountered  above  2800  m 
elevation.  The  most  widely  distributed  species  are  those  of  the  tropical 
lowlands  below  1500  m.  Most  species  occur  in  moist  forests,  though  some 
species  occur  in  dry  forests  and  even  in  nests  of  desert  ants.  Most  species 
live  in  hardwood  but  some  are  found  in  conifers  and  a  few  in  palms.  Pas- 
salids  are  occasionally  found  in  other  microhabitats,  possibly  including 
limestone  caves  inhabited  by  oilbirds.  New  records  are  cited  for  various 
species  from  Peru,  Costa  Rica,  Belize,  Mexico,  Trinidad,  and  Grenada. 


Resumen 

Coleopteros  de  la  familia  tropical  Passalidae  viven  en  la  madera  podrida 
desde  el  sur  de  Michigan  y  Ontario  hasta  el  norte  de  Argentina,  Paraguay,  Uruguay, 
y  el  sur  de  Brasil.  Tambien,  se  encuentran  en  las  Indias  Occidentales,  la  Isla  del 
Coco,  y  las  Islas  Galapagos.  No  se  conocen  en  los  bosques  del  sur  de  Chile  ni  el 
nordoeste  de  Norteamerica,  con  la  excepcion  del  unico  fosil  conocido  de  la  familia, 
del  Oligoceno  de  Oregon.  Pocas  especies,  principalmente  Proculini,  se  distribuyen 
por  arriba  de  2800  m  de  altitud.  Las  especies  con  mas  amplia  distribucion  son 
aquellas  de  las  tierras  bajas  tropicales  a  altitudes  inferiores  a  los  1500  m.  El  mayor 
numero  de  especies  ocurre  en  los  bosques  humedos,  aunque  unas  especies  viven  en 
los  bosques  secos  y  aun  en  los  nidos  de  hormigas  subdesertieas.  La  gran  mayoria  de 
las  especies  viven  en  la  madera  de  dicotiledones  aunque  algunas  se  encuentran  en 
com'feras  y  unas  cuantas  en  palmeras.  Ocasionalmente,  los  pasalidos  se  encuentran 
en  otros  microhabitats,  entre  estos  se  incluye  muy  posiblemente  las  cuevas  cal- 
careas  en  donde  vive  el  guacharo  (Steatornis  caripensis  Humboldt).  Se  citan  varias 
especies  como  nuevos  registros  para  Peru,  Costa  Rica,  Belice,  Mexico,  Trinidad,  y 
Grenada. 


The  primarily  pan-tropical  family  Passalidae  contains  approximately 
500  species.  Apparently  all  live  in  rotting  wood,  though  individuals  may  be 
found  occasionally  in  other  microhabitats.  According  to  the  most  recent 
taxonomic  revision  (Reyes-Castillo  1970),  the  family  contains  2  sub¬ 
families.  Only  Passalinae  occurs  in  the  New  World  where  it  is  represented 
by  2  tribes,  the  Passalini  which  is  pan-tropical  and  the  Proculini  which  is 


'Part  of  this  work  was  presented  as  a  portion  of  a  doctoral  dissertation  at  the  University  of 
Florida. 

''Research  Associate,  Florida  State  Collection  of  Arthropods. 
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Neotropical  except  for  Odontotaenius  disjunctus  (Illiger),  formerly  known 
as  Passalus  cornutus  Fabricius  or  Popilius  disjunctus  Illiger. 

The  northern-most  record  I  have  found  for  any  passalid  is  of  O.  disjunc¬ 
tus  in  Saginaw  Co.,  Michigan.  The  southern-most  record  is  of  Pharochilus 
politus  (Burm.),  which  occurs  in  Tasmania  (Dibb  1938).  A  number  of  species 
are  found  in  northern  Argentina  (Bruch  1942),  Uruguay,  Paraguay,  and 
southern  Brazil  (Reyes-Castillo  1970).  The  southern-most  verified  New 
World  record  is  for  Passalus  punctiger  Lepeletier  et  Serville  from  Buenos 
Aires,  Argentina  (Reyes-Castillo  pers.  comm.,  1976).  I  examined  temperate 
forests  in  Chile  and  found  no  evidence  of  Passalidae;  nor  have  I  seen 
museum  specimens  from  Chile.  The  record  of  Passalus  convexus  Dalman 
from  Chile  (Luederwaldt  1931)  is  probably  erroneous.  The  forests  of  south¬ 
ern  Chile,  as  well  as  those  of  the  Pacific  Northwest  of  the  United  States, 
lack  passalids  and  are  separated  from  the  nearest  passalid  populations  by 
extensive  dry  regions.  Passalids  may  never  have  inhabited  Chile;  however, 
the  only  fossil  known  for  the  family  is  from  the  Oligocene  of  Oregon 
(Chaney  1927),  confirmed  as  a  Passalus  by  Reyes-Castillo  (1976a).  The  New 
World  passalid  fauna  extends  into  the  Pacific  with  Popilius  lenzi  Kuwert 
on  Costa  Rica’s  Isla  del  Coco  (Van  Doesburg  1953)  and  Passalus  inter¬ 
rupts  (L.)  in  the  Galapagos  Islands  (Van  Dyke  1953).  Only  the  Passalini 
are  represented  in  the  West  Indies  (Reyes-Castillo  1970). 

Most  species  within  the  tribe  Proculini  occur  in  the  mountains  of  Meso- 
america  and  northern  South  America,  whereas  the  greatest  diversity  of  New 
World  Passalini  is  found  in  South  America. 


1 


2 


Figs.  1  &  2,  Aedeagi  of  Passalus,  dorsal  view:  1,  P.  interruptus,  Peru, 
San  Martin  Dept.,  near  Tocache;  2,  P.  punctiger,  Mexico,  Tamaulipas, 
Gomez  Farias. 
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Although  Blackwelder  (1944)  lists  the  familiar  Odontotaenius  dis- 
junctus  as  occurring  as  far  south  as  Brazil,  its  range  is  actually  Ontario, 
Canada,  and  the  eastern  United  States  (Reyes-Castillo  1970,  1973).  In  the 
United  States,  it  occurs  north  to  Massachusetts  and  Michigan,  south  to 
central  Florida  and  west  to  Kansas  and  north-eastern  Texas.  Reyes- 
Castillo  and  I  have  examined  many  of  the  world’s  major  collections  and 
have  collected  in  most  of  the  countries  from  which  it  has  been  cited  but 
have  yet  to  encounter  a  specimen  from  outside  this  range. 

Blackwelder  (1944)  lists  2  other  species,  Passalus  punctiger  and  P.  inter- 
ruptus,  as  occurring  in  southern  Texas.  Reyes-Castillo  (1973)  considers 
P.  interruptus  as  probably  confined  to  South  America.  Despite  extensive 
collecting,  we  have  not  collected  P.  interruptus  in  Central  America  or 
Mexico.  The  many  P.  interruptus  citations  from  this  region  have  probably 
been  caused  by  specimens  of  P.  punctiger  incorrectly  identified  as  P.  inter¬ 
ruptus.  Reyes-Castillo  (1973)  discusses  the  similarities  between  these  species 
and  reviews  their  taxonomic  literature.  Little  attention  has  been  paid,  how¬ 
ever,  to  the  structure  of  the  aedeagus.  Specimens  of  P.  interruptus  I  have 
examined  from  Peru  and  Trinidad  have  a  very  wide  aedeagus,  easily  dis¬ 
tinguishable  from  the  narrower  aedeagus  I  have  seen  in  specimens  of  P. 
punctiger  from  the  same  areas  as  well  as  Colombia,  Ecuador,  Panama, 
Costa  Rica,  Guatemala,  and  Mexico  (Figs.  1  and  2).  The  Trinidad  record 
for  P.  interruptus  is  new  in  the  sense  that  previous  records  (Reyes-Castillo 
1973)  state  only  that  it  is  known  from  the  Antilles. 

Though  I  have  not  seen  any  specimens  of  P.  punctiger  collected  in  the 
U.S.,  it  is  possible  that  the  species  occurs  (occurred?)  in  southern  Texas.  I 
have  collected  it  some  275  miles  south  of  the  Texas  border  in  Gomez 
Farias,  Tamaulipas.  This  area  is  the  northern-most  extension  of  the  lowland 
tropical  deciduous  forest  in  eastern  Mexico  (map,  U.  of  California).  At 
least  5  other  species,  however,  occur  further  north.  I  collected  Odonto¬ 
taenius  striatopunctatus  (Percheron)  and  undescribed  species  of  both  Petre- 
joides  and  Heliscus  in  an  oakpine  forest  south  of  Monterrey,  Nuevo  Leon, 
about  100  miles  from  the  Texas  border.  On  the  west  coast  of  Mexico,  P. 
punctatostriatus  (Percheron)  and  Ptichopus  angulatus  (Percheron)  are 
known  as  far  north  as  Alamos  in  southern  Sonora. 

The  most  widely  distributed  species  are  P.  punctiger  and  P.  interstitialis 
Esch.  P.  punctiger  ranges  from  northern  Argentina  (Bruch  1942)  and  Uru¬ 
guay  (Reyes-Castillo,  1970)  to  Tamaulipas,  Mexico.  It  has  been  recorded 
from  every  Central  American  country  except  Belize  (Reyes-Castillo  1973), 
but  I  have  collected  it  there  near  Belmopan.  Reyes-Castillo  (1973)  lists 
its  Caribbean  distribution  as  Trinidad,  Jamaica,  and  Cuba,  to  which  I  add 
Grenada. 

P.  interstitialis  ranges  from  Argentina  to  northern  Veracruz,  Mexico 
(Reyes-Castillo  1970).  It  has  been  recorded  from  every  Central  American 
country  except  Costa  Rica  (Reyes-Castillo  1973),  but  I  have  collected  it 
there  near  Canas,  Guanacaste.  Its  Caribbean  distribution  includes  Trinidad, 
Grenada,  Jamaica,  Cuba,  and  Isle  of  Pines  (Reyes-Castillo  1973). 

The  distribution  of  many  New  World  Passalidae  is  detailed  in  Reyes- 
Castillo  (1970,  1973).  I  here  add  2  new  Peruvian  records,  Passalus  spinifer 
Percheron  and  Spasalus  crenatus  (MacLeay),  both  from  Tingo  Maria, 
Huanuco  Dept. 
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Passalids  are  not  found  in  regions  of  prolonged  cool  temperatures  such 
as  occur  at  latitudes  greater  than  45°  or  on  tropical  mountains  above 
3500  m.  The  number  of  species  and  density  of  individuals  decrease  as  these 
extremes  are  approached.  Only  2  species  are  found  in  north  temperate 
regions  where  freezing  temperatures  and  snow  occur:  Cylindrocaulus  patalis 
Fairm.  of  Japan  and  Odontotaenius  disjunctus  of  the  eastern  United  States 
and  Canada. 

In  the  neotropical  mountains,  only  a  few  species  of  Passalidae  occur 
at  or  above  2800  m.  Most  of  these  belong  to  the  tribe  Proculini  (table  1). 
The  only  New  World  Passalini  known  from  above  2200  m  are  a  new 
species  of  Passalus  (Pertinax)  collected  by  me  at  2250  m  and  by  Reyes- 
Castillo,  Woodruff,  and  Pope  at  2800  m  on  the  Sierra  Talamanca  in  Costa 
Rica;  an  undescribed  species  of  Passalus  (Pertinax)  found  by  me  at  2750  m 
in  Ecuador;  and  Passalus  incertus  Percheron  collected  by  R.  Wilkerson 
at  3000  m  on  Cerro  de  Munchique,  Colombia. 

In  Peru  (Tingo  Maria  region),  I  did  not  encounter  passalids  above 
aproximately  2500  m  even  though  areas  examined  contained  many  ap¬ 
parently  suitable  logs.  In  Costa  Rica  on  the  Cerro  de  la  Muerte  of  the 
Sierra  Talamanca,  Reyes-Castillo  and  I  examined  60  to  80  logs  in  an  oak 
forest  above  2900  m  without  finding  passalids.  At  3000  m,  the  mean  annual 
temperature  (1962)  was  10.8°C,  the  lowest  temperature  of  the  year  (1963) 
was  00.0°C,  and  the  highest  was  24.5°C  (Scott  1966). 

Passalids  may  be  loosely  grouped  into  lowland  and  highland  species. 
P.  punctiger  and  P.  interstitialis  typify  the  lowland  distribution.  They  are 
commonly  found  in  lowlands  on  both  sides  of  the  central  mountain  ranges 
of  Central  America  and  Mexico  below  1500  m  and  present  a  typical  Neo¬ 
tropical  distribution  in  the  sense  of  Halffter  (1964).  Many  highland  species 
have  restricted  ranges  and  some  (e.g.  Oileus  nonstriatus  (Dibb)  of  the  Sierra 
Madre  Oriental  of  Mexico)  have  reduced  wings. 

Passalids  occur  most  commonly  in  moist  forests.  Species  and  in¬ 
dividuals  are  abundant  in  tropical  rain  forests  (near  Tingo  Maria,  Peru, 
1  of  every  3  or  4  logs  contained  passalids)  and  quite  numerous  in  montane 
forests  such  as  the  cloud  forests,  pine  forests,  and  pine-oak  forests  of  Meso- 
america.  They  are  less  abundant  in  the  drier,  tropical  deciduous  forests; 
for  example,  near  Canas,  Costa  Rica,  only  6  of  150  to  200  logs  contained 
passalids.  A  few  species  occur  in  savanna  (Reyes-Castillo  1970).  Odonto¬ 
taenius  disjunctus  inhabits  northern  temperate  deciduous  forests,  including 
the  relatively  dry  turkey-oak  sandhills  of  north  central  Florida.  One 
species,  Ptichopus  angulatus,  is  found  in  desert  and  forest  regions  associated 
with  leaf-cutter  ants  (Hendrichs  and  Reyes-Castillo  1963). 

Passalids  are  found  in  moist,  decomposing  plant  material.  Though  I 
have  found  adults  in  dry  rotting  logs,  I  have  encountered  juvenile  stages 
only  in  moist  conditions.  Gray  (1946)  showed  in  the  laboratory  that  pupae 
of  O.  disjunctus  would  not  reach  adulthood  at  relative  humidities  below 
92%  and  that  eggs  would  develop  only  in  direct  contact  with  water.  Passa¬ 
lids  are  not  common  where  flooding  is  frequent,  such  as  along  some  river 
courses. 

The  commonest  microhabitat  of  passalids  is  a  rotting  log  in  intermediate 
stages  of  decay  (standing  trunks  as  well  as  fallen  ones).  I  found  a  species 
of  Spasalus  (near  S.  crenatus  Macleay)  at  a  height  of  7  m  in  a  standing  trunk 
near  Iquitos,  Peru.  D.  Minnick  has  informed  me  that  he  collected  a  group  of 
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'synonymous  with  O.  striatopunctatus  (Percheron)? 
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SCHUSTER:  PASSALIDAE 


O.  disjunctus  more  than  6  m  above  the  ground  in  a  standing  trunk  in  Marion 
Co.,  Florida. 

Tunnels  may  occur  in  one  area  of  a  log  and  not  in  another.  I  observed 
that  tunnels  of  the  Spasalus  sp.  mentioned  above  did  not  cross  certain 
fungus  lines  in  the  wood  (probably  an  ascomycete).  They  occurred  pri¬ 
marily  in  areas  through  which  the  fungus  had  apparently  already  pene¬ 
trated. 

Most  species  occur  in  dicotyledenous  wood,  though  many  occur  in  coni¬ 
fers  (e.g.  Pinus,  Araucaria )  and  a  few  are  found  in  palms  (Reyes-Castillo 
1970).  Some  species  are  more  restricted  than  others;  for  example,  O.  dis¬ 
junctus  is  found  in  dicotyledenous  wood  but  seldom  in  pine  (Savely  1939), 
whereas  O.  striatopunctatus  is  commonly  found  in  both.  Up  to  10  species 
have  been  encountered  in  a  single  log  (Luederwaldt  1931).  Flatter  species 
tend  to  be  found  under  bark  (e.g.,  Passalus  interstitialis),  more  convex 
species  deeper  in  the  log  (e.g.  P.  convexus). 

A  few  Passalidae  occur  in  other  microhabitats.  Passalus  punctiger  has 
been  found  under  cow  manure  in  Brazil,  and  larvae,  pupae  and  adults  of 

P.  dubitans  (Kuwert)  have  been  collected  under  epiphytic  bromeliads  in 
Brazil  (Luederwaldt  1931).  J.  G.  Edwards  and  R.  Mains  (pers.  comm.,  1972) 
collected  Passalidae  under  stones  in  the  Yucatan  Peninsula.  Ptichopus 
angulatus  is  commonly  found  in  the  detritus  associated  with  nests  of  the 
leaf-cutter  ant,  Atta  mexicana,  both  in  the  wet  forest  regions  and  in  desert 
regions  of  Mexico  (Hendrichs  and  Reyes-Castillo  1963;  Reyes-Castillo 
1970).  In  a  desert  of  Hidalgo,  Mexico,  Reyes-Castillo  and  I  found  passalid 
larvae  and  adults  together  30  cm  deep  in  the  detritus  of  such  an  ant  nest. 
Despite  general  dryness  this  nest  section  had  visibly  greater  moisture,  and 
the  detritus  was  well  packed  so  that  passalid  tunnels  were  easily  visible 
as  we  excavated. 

In  Peru,  during  1970  and  1971,  I  found  evidence  of  passalids  in  a  par¬ 
ticularly  unusual  habitat:  limestone  caves.  Near  the  town  of  Tingo  Maria 
is  a  large  cave,  known  locally  as  the  “Cueva  de  las  Lechuzas”.  Its  mouth 
is  about  18  m  in  diameter  and  the  first  chamber  is  about  30  m  wide.  Within  it 
lives  a  large  colony  of  oilbirds,  Steatornis  caripensis  Humboldt.  These 
birds  feed  on  fruits,  especially  of  a  palm  (Bactris  gasipaes  H.B.K.),  which 
they  bring  into  the  cave  (Dourojeanni  and  Tovar  1972).  The  seeds  are 
dropped  on  the  floor  and  these,  as  well  as  excrement  from  the  birds  and 
from  bats,  provide  nutrients  for  a  large  arthropod  fauna  within  the  cave. 
The  most  apparent  arthropods  are  a  large  black  tenebrionid  beetle,  a  small 
lygaeid  bug,  and  a  large  cockroach  of  the  genus  Blaberus.  Amid  the  insect 
remains  which  litter  the  cave  floor,  I  observed  many  pieces  of  passalid 
exoskeletons,  especially  elytra.  They  appeared  to  be  most  common  about 
45  m  from  the  cave  mouth,  but  occurred  as  far  back  as  200  m  from  the 
entrance.  In  a  360  cm2  area  20  m  from  the  entrance,  I  counted  remains  of 
19  individual  passalid  beetles.  Though  I  saw  no  living  passalids  in  the  cave, 
Dourojeanni  (pers.  comm.,  1973)  noted  live  passalids,  adults  and  larvae, 
there  in  1961,  and  suggested  that  they  fed  on  the  decomposing  seeds  brought 
in  by  the  birds  (Dourojeanni  and  Tovar  1972). 

I  noted  passalid  remains  in  3  other  caves  in  which  oilbirds  live  or 
formerly  lived  in  that  region  of  Peru.  However,  I  found  similar  remains 
under  an  overhanging  cliff  (margin  of  cliff  extended  about  3  m  beyond  the 
base  and  formed  a  grotto  about  9  m  wide),  and  in  a  small  cave  (entrance 
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diameter  3  m).  In  neither  were  there  oilbirds  or  evidence,  such  as  palm  seeds 
on  the  floors,  that  oilbirds  had  ever  occupied  them.  Both  sites  are  located 
in  southern  San  Martin  province  near  the  village  of  Aspusana.  In  no  case 
did  I  find  an  entire  passalid  or  a  living  beetle,  only  pieces.  Most  of  the 
insect  remains  in  the  cave  were  concentrated  under  a  small  ledge  about 
50  cm  above  the  cave  floor.  Seventy-five  percent  (57  individuals)  of  the 
arthropods  represented  were  passalids.  There  were  remains  of  32  individuals 
of  Passalus  interruptus  as  well  as  remains  of  2  other  Passalus  species  and 
a  Veturius  species,  probably  V.  platyrhinus  (Westwood).  The  only  other 
insects  represented  by  remains  of  more  than  one  individual  were  7  ponerine 
ants  and  4  Rhinostomus  barbirostris  (Fabricius),  a  large  curculionid.  P. 
interruptus  and  V.  platyrhinus  are  among  the  commonest  passalids  col¬ 
lected  in  this  region  of  Peru.  Since  there  was  very  little,  if  any,  decomposing 
plant  matter  in  this  cave,  I  am  forced  to  conclude  that  the  beetles  were 
brought  into  it,  perhaps  by  bats  or  rodents,  and  the  pieces  were  then  col¬ 
lected,  possibly  by  the  latter,  under  the  ledge.  The  high  proportion  of 
passalid  parts,  predominantly  elytra,  might  be  explained  by  the  fact  that 
they  are  quite  glossy  and  may  be  more  attractive  to  acquisitive  rodents  than 
other  insect  pieces  they  eat  or  find.  Perhaps  such  collecting  also  contributed 
to  the  passalid  remains  in  the  oilbird  caves. 

In  summary,  most  species  of  Passalidae  are  tropical  and  live  in  warm, 
moist  habitats  associated  with  decomposing  plant  matter,  usually  rotting 
wood.  Few  species  are  found  in  temperate  regions,  above  2800  m  altitude, 
or  in  deserts.  The  most  widespread  New  World  species  inhabit  the  tropical 
lowlands,  usually  below  1500  m  elevation. 
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Abstract 

Inpa  psydroides,  a  new  genus  and  species  from  near  Manaus,  Brazil,  is 
described  and  illustrated.  A  revised  key  to  New  World  genera  and  sub¬ 
genera  of  Tachyina  is  provided,  and  generic  ranges  are  given  to  supplement 
the  key.  Evolutionary  and  zoogeographic  considerations  are  discussed  with 
the  following  conclusions  reached.  Inpa  and  Mioptachys,  a  sister  pair,  are 
exclusively  centered  in  the  Neotropics.  Their  sister  group  is  unknown,  but 
it  probably  should  be  sought  in  Australia.  Patterns  of  Tachyina  evolution 
and  distribution  lead  to  a  model  which  predicts  greatest  diversity  in  South 
America  and  Australia,  with  decreasing  diversity  toward  peripheral  areas. 
This  pattern  should  prove  common  for  many  groups  of  carabids,  particu¬ 
larly  those  with  pre-Tertiary  origins. 


Resumo 

Inpa  psydroides ‘  gen.  n.,  sp.  n.  das  proximidades  de  Manaus,  Amazonas,  Brasil, 
e  descrita  e  ilustrada.  Apresenta-se  chave  atualizada  para  generos  e  subgeneros  de 
Tachyina  e  sua  distribuigao.  Sao  ainda  discutidos  aspectos  evolutivos  e  zoogeo- 
graficos  e  apresentadas  as  seguintes  concluseos.  Inpa  e  Mioptachys,  um  grupo  irmao 
(“sister  pair”),  sao  exclusiva  mente  Neotropicais.  O  grupo  irmao  (“sister  group”) 
desses  generos  provavelmente  seria  encontrado  na  Australia,  mas  e  ainda  descon- 
hecido.  A  distribuigao  dos  Tachyina  e  seus  padroes  evolutivos  sugerem  um  modelo 
que  apresentaria  diversidade  decrescente  em  diregao  as  areas  perifericas.  Esse  padrao 
parece  ser  comum  a  muitos  grupos  de  carabi'deos,  notadamente  os  de  origem  pre- 
Terciaria. 


While  studying  the  new  and  expanding  collections  at  the  headquarters 
of  INPA  (Instituto  Nacional  de  Pesquisas  da  Amazonia)  in  Manaus,  Brazil, 
I  was  startled  to  discover  a  specimen  representing  a  hitherto  undescribed 
species  of  tachyine  that  defied  generic  placement.  This  is  the  4th  such  dis¬ 
covery  in  the  7  years  I  have  been  working  on  this  group  of  small,  yet  inter¬ 
esting  beetles.  Unfortunately  only  1  specimen,  a  female,  was  present  in  the 
collections,  and  I  failed  to  discover  another  while  collecting  in  the  area. 
However,  its  unique  characteristics  compel  me  to  make  this  taxon  known. 
This  is  feasible  since  I  am  presently  midway  into  a  revision  of  its  sister 
group,  Mioptachys  Bates,  and  since  I  provided  a  synopsis  of  the  New  World 
tachyine  genera  previously  (Erwin  1974b). 
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Although  the  habitat  of  the  single  known  specimen  is  not  recorded,  I 
believe  members  of  this  species  live  under  bark  of  hardwood  trees  as  the  de¬ 
pressed  form  is  typical  of  subcortical  species.  Most  members  of  its  sister 
group,  Mioptachys,  live  in  this  habitat. 


I - \ 


Fig.  1.  Habitus  of  Inpa  psydroides  female,  31  km  east  of  Manaus,  Ama¬ 
zonas,  Brazil.  Line  equals  1.0  mm. 
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Inpa  Erwin,  new  genus 
(Figure  1) 

Type-species:  Inpa  psydroides,  new  species,  here  designated. 

Description:  Form  (Fig.  1).  Elongate  and  depressed.  Head  broad  and  depressed,  pro- 
notum  constricted  behind,  elytra  markedly  flat  dorsally. 

Diagnostic  features:  Anterior  tibia  truncate  apically.  Mentum  without  foveae.  Side 
margins  of  pronotum  moderately  reflexed,  each  with  3  tactile  setae.  Recurrent  groove 
of  elytron  long  and  parallel  to  side  margin.  Chaetotaxy  formula:  Eo  la,  2a,  3a,  4a, 
5a,  6a,  7,  8b,  9;  Ed  1,  4c,  6b,  8d.  Body  with  short  setae  overall.  Elytral  margin  re- 
flexed  and  edge  finely  setulose.  Male  with  1  pair,  female  with  2  pairs  of  setae  along 
margin  of  sternum  VI. 

Distribution:  Known  only  from  the  type  locality  near  Manaus,  Brazil. 

Etymology:  Acronym,  INPA,  of  the  Instituto  Nacional  de  Pesquisas  da  Amazonia 
where  the  type-specimen  was  discovered. 


Inpa  psydroides  Erwin,  new  species 
(Figure  1) 

Type-specimen:  Holotype  female  in  INPA,  Manaus,  Brazil. 

Type-locality:  Kilometer  31  east  of  Manaus  on  Highway  AM  010,  Amazonas,  Brazil. 
Description:  Head,  prothorax,  and  antennae  rufous;  appendages,  mouthparts, 
elytra,  and  postventer  testaceous.  Head  markedly  depressed,  nearly  as  wide  as  pro¬ 
notum  with  medium-sized  eyes  which  are  “pinched”  dorsally  where  they  meet  flat 
frons;  postocular  area  with  several  setae.  Pronotum  with  3  pairs  of  marginal  setae; 
edge  microsetulose;  prosternum  densely  setigerous.  Elytron  with  faint  traces  of 
striate  interneurs,  the  6th  more  deeply  impressed  than  others.  Otherwise  see  generic 
description  and  diagnostic  features  above.  Length,  2.94  mm;  width,  0.98  mm;  depth, 
0.37  mm. 

Etymology:  Latin,  oides,  meaning  likeness  to,  and  Psydrus,  a  genus  of  carabid 
beetles  in  the  Nomiini,  referring  to  the  fact  that  this  tachyine  has  a  form  similar 
to  Psydrus  piceus  of  western  United  States. 


Key  to  Genera  and  Subgenera  of  Tachyina 
Occurring  in  the  New  World 

1.  Elytra  impunctate,  each  with  8  longitudinal  carinae  ex¬ 

tended  from  near  base  to  apex;  pronotum  with  5  carinae; 

head  with  3  carinae  (Amazon  Basin)  .  Costitachys  Erwin,  1974b 

V.  Elytra,  pronotum,  and  head  without  carinae  OR  if  elytra 

carinate  they  also  bear  setigerous  punctures  .  2 

2(1').  Mentum  with  2  deep  foveae,  each  circular  or  horseshoe 


shaped .  14 

2'.  Mentum  without  deep  foveae,  with  or  without  shallow  bi¬ 
lateral  impressions .  3 

3(2').  Anterior  tibia  nearly  or  perfectly  truncate  apically  .  4 

3'.  Anterior  tibia  markedly  notched  apicolaterally .  6 


4(3).  Elytral  disc  without  setigerous  pores  Ed2  through  Ed6;  con¬ 
vex  beetles,  often  metallic,  shiny,  or  iridescent  (southern 

Mexico  through  southern  Brazil)  .  Xystosomus  Schaum,  1859 

4'.  Elytral  disc  with  setae  in  3rd  or  5th  interneur;  convex  or 
depressed  beetles  with  markedly  reflexed  pronotal  margins; 
usually  dull  from  coarse  microsculpture,  never  metallic  or 
iridescent  .  5 
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5(4').  Elytral  disc  with  setae  Ed3  and  Ed5  in  3rd  interneur;  pro- 
notum  quadrate;  form  convex  or  depressed  (southern  Canada 

through  northern  Argentina) .  Mioptachys  Bates,  1882 

5'.  Elytral  disc  with  setae  Ed3  and  Ed5  in  5th  interneur;  pro- 
notum  markedly  constricted  toward  base;  form  depressed 
(Amazon  Basin)  .  In  pa  Erwin,  new  genus 

6(3').  Labrum  markedly  bilobed,  covering  mandibles;  elytra  more 
or  less  truncate,  usually  with  sparse  pubescence;  color 
various,  testaceous  through  flavotestaceous;  head  slightly 
or  markedly  retracted  into  pronotum;  recurrent  groove  of 

elytron  absent  or  barely  engraved .  7 

6'.  Labrum  truncate,  not  covering  mandibles;  elytra  entire, 
with  or  without  pubescence;  color  various,  testaceous 
through  black;  head  not  retracted  into  pronotum,  recurrent 
groove  well  engraved  .  8 

7(6').  Apical  abdominal  sternum  of  both  sexes  with  4  long  setae 
along  posterior  edge,  lateral  pair  sickle-shaped;  head  with  1 
supraorbital  seta  (southern  United  States,  Illinois/Cali¬ 
fornia,  through  northern  Argentina,  Antilles)  . 

.  Micro topus  Casey,  1914 

7'.  Apical  abdominal  sternum  of  male  with  2  long  setae,  female 
with  4  setae,  setae  straight;  head  with  2  supraorbital  setae 

(Antilles,  Hawaii,  Old  World)  . 

.  Lymnastis  Motsehulskv,  1862 

8(6').  Claws  denticulate;  prosternum  plurisetose;  form  depressed; 

elytral  recurrent  groove  elongate,  straight,  and  very  close 
to  side  margin  (northern  Canada  through  Belize,  Antilles, 

Old  World) .  Tachyta  Kirby,  1837 


8'.  Claws  simple;  prosternum  glabrous;  form  convex  or  sub¬ 
depressed;  elytral  recurrent  groove  short,  usually  closer 
to  suture  than  side  margin  and  arcuate  toward  midline  (ex¬ 
cept  yunax  group )—Elaphropus  Motschulsky,  1839 .  9 

9(8').  Elytral  interneur  8  entire,  well  impressed  or  sulcate 

throughout  its  length .  10 

9'.  Elytral  interneur  8  interrupted  at  middle,  well  impressed 

behind  humerus  and  apical  third  only .  13 

10(9).  Elytral  recurrent  groove  straight,  closer  to  side  margin  (An¬ 
tilles,  Mexico,  Panama,  Chile,  Old  World;  probably  trans¬ 
ported  by  commerce) . 


.  yunax  group,  Elaphropus yunax  (Darlington),  1939 

10'.  Elytral  recurrent  groove  arcuate  and  deeply  impressed, 

closer  to  suture  than  side  margin  .  1 1 

11(10').  Frons  and  clypeus  with  deeply  sulcate  and  markedly  con¬ 
vergent  furrows;  elytron  with  only  interneurs  1  and  2  present 
(Antilles,  Mexico,  Old  World;  probably  transported  by 
commerce) .  Subgenus  Sphaerotachys  G.  Muller,  1926 

11'.  Frons  and  clypeus  with  normal  frontal  furrows,  not  con¬ 
vergent  upon  clypeus;  elytron  with  more  than  2  striate  in¬ 
terneurs 


12 
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12(11').  Elytron  with  5  or  more  well  impressed  interneurs  on  disc 
(Pacific  Northwest,  east  to  Utah,  Old  World;  probably 

transported  by  commerce)  . 

.  Sugenus  Tachyura  Motschulsky,  1862 

12'.  Elytron  with  2  well  impressed  interneurs,  segment  of  3rd 
impressed  between  Ed2  and  Ed5  only  (Antilles,  Chile,  Old 

World;  probably  transported  by  commerce) . 

.  Subgenus  Tachyphanes  Jeannel,  1946 

13(9').  Suture  between  mesepisternum  and  metasternum  perforate, 
hole  large  and  deep,  1  or  2  present;  pronotum  markedly 
constricted  behind  (west  central  and  northern  South  Amer¬ 
ica,  Old  World)  .  Subgenus  Tachylopha  Motschulsky,  1862 

13'.  Suture  between  mesepisternum  and  metasternum  not  per¬ 
forate,  but  may  have  several  small  foveae;  pronotum  at 
most  cordiform,  usually  more  transverse  (Canada  through 
northern  South  America) .  Subgenus  Barytachys  Chaudoir,  1868 


14(2).  Recurrent  groove  of  elytron  elongate,  prolonged  anteriorly 
beyond  seta  Ed6  then  curved  posteriorly  in  form  of  a  hook 
OR  if  not  hooked  then  specimen  from  sea  coast,  dorsal  sur¬ 
face  with  coarsely  granulate  microsculpture  and  elytra  not 

carinate .  15 

14'.  Recurrent  groove  of  elytron  short,  arcuate,  and  not  pro¬ 
longed  beyond  seta  Ed6,  or  elongate  and  close  to  side 
margin,  or  absent  .  16 


15(14).  Elytral  interneur  8  subsulcate  posterior  to  middle  with 
apical  portion  of  shallow  sulcus  bent  medially  just  pos¬ 
terior  of  Eo5  and  Eo6;  recurrent  groove  hooked  around  Ed6 

(Canada  through  Argentina,  Hawaii,  Old  World) . 

.  Paratachys  Casey,  1918 

15'.  Elytral  interneur  8  subsulcate  but  not  bent  medially 
near  Eo5  and  Eo6;  recurrent  groove  hooked  into  Ed6  or 
effaced  laterad  of  Ed6,  IF  effaced,  specimen  from  sea  coast 
and  with  granulate  microsculpture  (Canada  through  Brazil, 
Antilles,  Galapagos,  Hawaii,  Old  World;  some  intertidal) 
.  Tachys  Stephens,  1829 

16(14').  Pronotum  without  hind  angles,  form  pedunculate;  interneur 

8  absent  externally  (Brazil,  Venezuela) .  Liotachys  Bates,  1871 

16'.  Pronotum  with  hind  angles,  or  at  least  form  not  at  all 
pedunculate;  interneur  8  entire,  or  present  at  least  anteri¬ 
orly  and/or  posteriorly  . w .  17 

17(16').  Recurrent  groove  elongate  and  very  close  and  parallel  to 
side  margin  (northeastern  United  States  and  Canada,  Old 

World) .  Porotcichys  Netolitzky,  1914 

17'.  Recurrent  groove  either  absent,  almost  effaced,  or  short, 
arcuate,  and  well  engraved  and  nearer  suture  than  side 
margin  or  at  least  not  parallel  to  side  margin . 
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18(17').  Elytral  interneurs  punctate  or  sulcate-striate .  19 

18'.  Elytral  interneurs  effaced  or  very  shallowly  striate;  form 
small  and  depressed  or  subdepressed;  color  testaceous  or 
flavous  (Canada  through  Argentina,  Antilles,  Hawaii,  Old 
World) .  Polyderis  Motschulsky,  1862 

19(18).  Elytral  interneur  8  without  foveae,  elytron  with  no  more 
than  5  interneurs  externally  visible  (southern  Mexico 

through  southern  Brazil)  .  Meotachys  Erwin,  1974b 

19'.  Elytral  interneur  8  with  posthumeral  foveae  or  fovea, 
usually  at  basal  fourth  or  middle  OR  elytron  with  8  en¬ 
tirely  punctate  interneurs— Pei'icompsus  LeConte,  1851  .  20 

20(19').  Interneur  8  with  a  deep,  nearly  perforate  fovea  at  or  just  an¬ 
terior  to  middle  of  elytron;  elytron  also  with  2  various¬ 
sized  subhumeral  foveae;  elytral  seta  Eo4  at  position  “d” 

(northern  United  States  through  Argentina,  Antilles) . 

.  Pericompsus,  sensu  stricto 

20'.  Interneur  8  not  foveate  at  or  near  middle  of  elytron;  if 
foveate  posterior  to  humerus,  then  foveae  shallow  and 
bear  setae  or,  if  perforate,  fovea  small  and  at  basal  fourth 

near  seta  Eo4c  (Mexico  through  Argentina,  Antilles) . 

.  Subgenus  Eidocompsus  Erwin,  1974a 


Phylogenetic  and  Evolutionary  Considerations 

Mioptachys  members  retain  the  plesiotypic  character  state  of  truncate 
anterior  tibiae  along  with  members  of  Xystosomus,  Inpa,  and  “ Tachys ” 
trunci  Darlington,  of  Queensland,  Australia.  All  of  these  taxa  have  ar¬ 
boreal  members  and  are  in  fact  predominately  tied  to  life  in  the  canopy 
or  undercanopy.  The  relationships  of  “ Tachys ”  trunci  are  obscure  and  I  defer 
discussion  of  that  species  until  later;  it  is  not  related  to  Mioptachys- 
Inpa  stock.  Neither  is  Xystosomus.  I  pointed  out  already  (Erwin  1973)  that 
Xystosomus  is  intermediate  in  many  aspects  between  Tachyina  and  Bem- 
bidiina.  The  Mioptachys-Inpa  lineage  seems  however,  to  be  clearly  a 
Tachyina  group,  although  it  retains  numerous  primitive  features.  An  earlier 
search  for  the  sister  group  of  Mioptachys  (Erwin  1974b)  ended  in  failure. 

The  discovery  of  Inpa  in  the  Amazon  Basin  demonstrates  that  the  entire 
group  is  exclusively  Neotropically  centered  (only  1  species  is  found  north 
of  middle  Mexico).  The  question  of  Miotachys-Inpa  sister  stock  now  sits 
unresolved.  Based  on  a  suite  of  structural  characteristics,  it  is  unlikely 
that  it  is  Xystosomus  or  “Tachys”  trunci.  One  might  expect  Africa  to  be  a 
possible  source,  but  that  continent’s  Tachyina  fauna  is  fairly  well  known 
and  must  be  considered  depauperate  at  best,  only  Elaphropus  having  much 
diversity.  Where  then  do  we  look?  I  think  Australia  is  the  likely  candidate. 

The  patterns  of  Tachyina  evolution  and  distribution  I  presently  see  and 
understand  lead  me  to  the  following  model.  The  group  as  a  whole  arose 
and  began  to  diversify  in  the  western  part  of  Gondwana  just  prior  to  or 
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during  the  initial  rifting  of  South  America  and  Africa.  A  few  stocks  pene¬ 
trated  eastward  through  rift  barriers  and  others  were  able  to  move  south¬ 
eastward  toward  and  into  Australia.  A  period  of  isolation  and  radiation 
occurred  before  African  stocks  moved  northward  into  the  Palaearctic  and 
Oriental  Regions,  and  into  North  America.  At  this  time  South  American 
stocks  were  moving  into  North  America  too.  Australian  stocks  moved 
northward  much  later  when  that  continent  reached  proximity  with  the 
Indo-Australian  archipelago,  and  some  others  moved  into  Australia  from 
the  African  stocks  then  occupying  the  Oriental  Region.  If  this  scenario  is 
correct  we  would  expect  to  find  old  and  diverse  stocks  in  South  America  and 
Australia  with  fewer  and  fewer  lineages  represented  in  peripheral  areas 
increasingly  distant  from  the  primary  center  of  South  America.  This  does 
seem  to  be  the  pattern,  and  I  predict  it  will  be  similar  in  many  groups  of 
carabids,  that  is,  radiation  in  and  away  from  the  present  New  World  tropics 
into  peripheral  areas,  and  subsequent  radiation  in  these  areas  with  secondary 
movements  into  temperate  zones.  A  thorough  knowledge  of  the  Neotropical 
fauna  must  be  acquired  before  we  can  further  assess  the  hypothesis  presented 
here. 


Acknowledgements 

I  wish  to  thank  my  wife,  La  Verne,  and  D.  Thompson  for  help  working 
over  South  American  collections;  curators  B.  C.  Ratcliffe  and  N.  D. 
Penny  of  INPA  for  their  aid  during  my  visit  there;  and  M.  E.  Jorge,  Sao 
Paulo,  for  translation  of  the  abstract  into  Portugese.  I  also  thank  Smith¬ 
sonian  staff  members  G.  L.  Venable  for  the  illustration  and  J.  A.  Fortin 
and  A.  L.  Halpern  for  typing  the  MS. 


Literature  Cited 

Bates,  H.  W.  1871.  Notes  on  Carabidae,  and  descriptions  of  new  species 
(no.  3).  Ent.  Mon.  Mag.  7:266-269. 

Bates,  H.  W.  1882.  Insect  Coleoptera  Carabidae.  In  Godman  and  Salvin, 
Biologia  Centrali-Americana,  1(1):40-152. 

Casey,  T.  L.  1914.  Some  observations  on  the  Carabidae  including  a  new 
subfamily.  Memoirs  on  the  Coleoptera.  Lancaster,  Penn.  5:25-44. 

Casey,  T.  L.  1918.  A  Review  of  the  North  American  Bembidiinae.  Memoirs 
on  the  Coleoptera.  Lancaster,  Penn.  8:1-223. 

Erwin,  T.  L.  1973.  Studies  of  the  Subtribe  Tachyina  (Coleoptera:  Cara¬ 
bidae:  Bembidiini),  Part  I.  A  revision  of  the  neotropical  genus  Xysto- 
somus  Schaum.  Smiths.  Contr.  Zool.,  140:1-39. 

Erwin,  T.  L.  1974a.  Studies  of  the  Subtribe  Tachyina  (Coleoptera:  Cara¬ 
bidae;  Bembidiini),  Part  II.  A  revision  of  the  New  World-Australian 
genus  Pericompsus  LeConte.  Smiths.  Contr.  Zool.  162:i-iii,  1-96. 

Erwin,  T.  L.  1974b.  Studies  of  the  Subtribe  Tachyina  (Coleoptera:  Cara¬ 
bidae:  Bembidiini)  Supplement  A:  Lectotype  designations  for  the 
New  World  species,  two  new  genera,  and  notes  on  generic  concepts. 
Proc.  Ent.  Soc.  Wash.  76(2) :  123-154. 

Kirby,  W.  1837.  The  Insects.  In  J.  Richardson,  Fauna  Boreali- Americana 
4.  Norwick,  p.  1-325. 

Jeannel,  R.  1946.  Faune  de  l’Empire  Francais  VI.  Coleopteres  Carabiques 
de  la  Region  Malgache.  Paris,  p.  1-372. 


36 


ERWIN:  INPA  PSYDROIDES 


LeConte,  J.  L.  1851.  Descriptions  of  new  species  of  Coleoptera  from  Cal¬ 
ifornia.  Ann.  Lyceum  Nat.  Hist.  New  York.  5:125-184,  (1852) 
185-216. 

Motschulsky,  T.  V.  de.  1839.  Coleopteres  du  Caucase  et  des  provinces 
Transcaucasiennes  decrits  par  T.  Victor.  Bull.  Soc.  Imp.  Nat. 
Moscow.  12:68-93. 

Motschulsky,  T.  V.  de.  1862.  Etudes  entomologiques.  11.  Dresden,  p.  1-55. 
Muller,  G.  1926.  I  Coleotteri  della  venezia  giulia.  Part  I.  Adephaga 
Studi  entomologiei.  1(2):  1-306. 

Netolitzky,  F.  1914.  Die  Bembidiini  in  Winklers  Catalogus.  I-II.  Ent. 
Blat.  10:50-55,  164-176. 

Schaum,  H.  R.  1863.  Beitrage  zur  Kenntniss  einiger  Carabicinen-Gattungen. 
Berl.  Ent.  Zeitschr.  7:67-92. 

Stephens,  J.  F.  1829.  Illustrations  of  British  Entomology  or  a  synopsis 
of  indigenous  insects.  Mandibulata.  II,  p.  1-200. 


Literature  Notices 

Fauna  of  the  USSR:  Darkling  Beetles,  by  G.  S.  Medvedev.  1977.  vii  and  386  pp., 
illus.  Published  for  the  U.  S.  Department  of  Agriculture,  Agriculture  Research 
Service  and  National  Science  Foundation,  Washington,  D.C.,  by  the  Indian  Scientific 
Documentation  Centre,  New  Delhi.  Available  from  the  U.S.  Department  of  Com¬ 
merce,  Technical  Information  Service,  Springfield  VA  22161.  (Translated  from  the 
Russian:  Fauna  of  USSR.  Coleoptera,  vol.  19,  no.  2.  Darkling  Beetles  (Tene- 
brionidae),  Subfamily  Opatrinae.  Tribes  Platynotini,  Dendarini,  Pedinini,  Dis- 
sonomini,  Pachypterini,  Opatrini  (part)  and  Heterotarsini.  By  G.  S.  Medvedev.  1968. 
285  pp.,  illus.  Izd-vo  “Nauk”,  Leningrad,  USSR.) 

The  Zophosini  (Coleoptera:Tenebrionidae)  of  Western  Southern  Africa,  bv  Mary- 
Louise  Penrith.  1977.  Combebasia,  Memoir  No.  3,  291  pp.,  illus.  (State  Museum, 
Windhoek  9100,  South-West  Africa.) 

Handbooks  for  the  Identification  of  British  Insects,  Volume  5,  Part  10,  Coleoptera, 
Tenebrionidae,  by  M.  J.  D.  Brendell.  1975.  29  pp.,  illus.  (Royal  Entomological 
Society  of  London,  41  Queen’s  Gate,  London  SW7  5HU,  England.  £1.20.) 

Revision  de  la  Familia  Cerambycidae  (Coleoptera,  Phytophagoidea),  by  Fernando 
de  Zayas.  1975.  443  pp.,  illus.  Academia  de  Ciencias  de  Cuba,  Instituto  de  Zoologia, 
Havana.  The  title  should  be  Cerambycidae  de  Cuba;  on  Cuba  there  are  242  species, 
in  84  genera,  in  40  tribes,  in  3  subfamilies. 

A  Checklist  of  Names  for  3,000  Vascular  Plants  of  Economic  Importance,  by 
Edward  E.  Terrell.  1977.  U.S.D.A.  Agric.  Handbook  No.  505,  201  pp.  (Available  from 
Superintendent  of  Documents,  Washington  DC  20402.  $3.50.)  Gives  scientific,  com¬ 
mon,  and  family  names;  cross-indexed;  a  quick  and  inexpensive  means  of  getting 
correct  host  plant  names. 


THE  COLEOPTERISTS  BULLETIN  32(1),  1978 


37 


FOSSIL  ROVE  BEETLES  FROM  PLEISTOCENE 
CALIFORNIA  ASPHALT  DEPOSITS 
(COLEOPTERA:  STAPH YLINIDAE) 
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Abstract 

Three  species  of  Staphylinidae  are  known  as  fossils  from  Late  Pleisto¬ 
cene  asphalt  deposits  in  California:  1  species  of  Aleochcira  from  the  Carpin- 
teria  asphalt  deposit  in  Santa  Barbara  County  and  2  species  of  Philonthus 
from  the  McKittrick  asphalt  deposit  in  Kern  County.  No  Staphylinid  frag¬ 
ments  identifiable  to  genus  have  yet  been  recovered  from  the  Rancho  La 
Brea  asphalt  deposit  in  Los  Angeles  County. 


In  the  course  of  studies  on  the  fossil  insects  of  the  California  Pleistocene 
asphalt  deposits,  a  few  fragments  of  the  family  Staphylinidae  were  encoun¬ 
tered  in  the  collections  of  the  Natural  History  Museum  of  Los  Angeles 
County  (LACM).  Most  of  these  are  elytral  and  pronotal  fragments  which 
are  almost  impossible  to  identify  below  family  level,  but  several  identi¬ 
fiable  fragments  are  present.  Although  these  specimens  probably  represent 
species  still  living  today,  as  do  most  Pleistocene  insects  (Coope  1970),  the 
condition  of  the  specimens  and  taxonomic  knowledge  of  the  taxa  involved 
do  not  permit  specific  identifications.  However,  it  is  possible  to  refer  these 
fragments  to  species  groups  within  recognizable  genera.  These  specimens 
came  from  the  Carpinteria  and  McKittrick  deposits,  which  are  of  Late  Pleis¬ 
tocene  age.  At  present,  no  identifiable  Staphylinids  have  been  recovered 
from  the  Rancho  La  Brea  deposit.  This  deposit,  located  in  Los  Angeles,  Los 
Angeles  County,  is  generally  recognized  as  the  world’s  greatest  assemblage 
of  Late  Pleistocene  vertebrates  (Stock  1956).  A  more  complete  introduction 
to  these  deposits  and  their  fossil  biotas  will  be  published  in  a  paper  treat¬ 
ing  the  fossil  Silphidae  (Miller  and  Peck,  in  preparation). 

The  Carpinteria  asphalt  deposit  is  located  on  a  seaside  bluff  overlook¬ 
ing  the  Pacific  Ocean  about  a  mile  southeast  of  Carpinteria,  Santa  Barbara 
County,  California  (LACM  Invertebrate  Paleontology  locality  5012, 
equivalent  to  California  Institute  of  Technology  vertebrate  paleontology 
locality  139).  The  unanimous  opinion  of  all  the  reports  on  the  various 
groups  of  fossils  (especially  Chaney  and  Mason  1933)  is  that  the  Late  Pleis¬ 
tocene  environment  at  Carpinteria  was  very  similar  to  the  present  environ¬ 
ment  of  the  Monterey  Peninsula  (200  miles  northwest).  Hence,  the  paleo- 
climate  at  Carpinteria  was  generally  cooler  and  more  humid,  but  there 
were  probably  considerable  fluctuations  of  conditions  at  the  site  during  the 
time  it  was  active.  This  activity  probably  took  place  20,000-40,000  years 
before  present.  Unfortunately,  the  deposit  was  used  as  a  refuse  dump  after 
it  was  abandoned  as  a  mine,  so  it  is  no  longer  accessible  for  study. 
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A  single  well-preserved  specimen  of  the  genus  Aleochara  has  been  re¬ 
covered  from  the  Carpinteria  asphalt  deposit.  It  belongs  to  that  section  of 
the  genus  in  which  the  puncturation  of  the  disc  of  the  pronotum  is  irregu¬ 
lar.  In  the  United  States  today,  this  section  of  the  genus  includes  2  common, 
widely  distributed  species,  A.  bimaculata  Gravenhorst  and  A.  bipustulatci 
Linne.  Both  are  found  in  the  manure  of  domestic  animals.  They  are  com¬ 
mon  in  field  manure  (pasture,  range)  but  rare  in  accumulated  manure 
(dairies,  poultry  ranches,  etc.).  The  larvae  are  ectoparasites  on  the  pupa  of 
flies  within  the  puparium.  They  probably  parasitized  the  pupae  of  flies  in 
manure  of  large  mammals  or  other  decaying  organic  matter  which  was 
available  at  the  time.  Many  large  mammals  not  present  in  the  region  today 
have  been  recorded  from  the  Pleistocene  (Wilson  1933).  For  A.  bimaculata, 
Moore  and  Legner  (1971)  listed  the  known  hosts  as  Orthellia  sp.,  Musca 
autumnalis  DeGeer,  and  Sarcophaga  sp.  For  A.  bipustulata,  Moore  and 
Legner  (1971,  1973)  listed  the  known  hosts  as  Hylemya  brassicae  (Bouche), 
H.  platura  (Meigen),  H.  floralis  Fallen,  and  Ravenia  derelictum  (Walker). 
No  remains  of  any  species  of  Diptera  that  may  have  been  associated  with 
this  beetle  have  been  recognized  in  the  Carpinteria  material.  A.  bimaculata 
currently  is  restricted  to  North  America,  whereas  A.  bipustulata  is  known 
also  from  Europe,  Japan,  and  Africa. 

The  McKittrick  asphalt  deposit  occurs  about  a  mile  south  of  McKitt- 
rick,  Kern  County,  in  the  southern  part  of  the  San  Joaquin  Valley  of  Cali¬ 
fornia  (LACM  Invertebrate  Paleontology  locality  260).  The  Pleistocene 
climate  and  environment  at  McKittrick  were  very  similar  to  that  of  the 
region  today,  except  that  there  was  probably  more  rainfall  and  perhaps  a 
nearby  lake  or  marsh  (DeMay  1941).  The  biota  is  considered  Late  Pleisto¬ 
cene,  although  there  is  some  “admixture  of  a  later  (Recent,  but  not  present- 
day)  assemblage”  (DeMay  1941).  One  species  of  staphylinid  has  been  iden¬ 
tified  in  material  collected  by  Leonard  Bessom  in  1947  from  a  road  cut  at 
a  depth  of  4  feet.  This  material  was  processed  by  W.  Dwight  Pierce,  who 
designated  the  locality  as  “Site  4”  (Pierce  1947).  A  second  identifiable 
staphylinid  species  is  represented  in  miscellaneous  material  from  Pierce’s 
excavations.  Unfortunately,  many  difficulties  exist  with  locality  and  age 
data  for  Pierce’s  McKittrick  material  (Miller  and  Peck,  in  preparation). 
The  fossil  flora  reported  by  Mason  (1944)  has  been  given  a  radiocarbon  date 
of  3800 ±2500  years  before  present  (UCLA-728  in  Berger  and  Libby  1966), 
but  Pierce’s  material  may  be  considerably  younger. 

Head  and  pronota  of  2  species  of  Philonthus  are  present  in  the  McKitt¬ 
rick  material.  A  Philonthus  species  belonging  to  that  section  of  the  genus  in 
which  the  disc  of  the  pronotum  has  a  double  longitudinal  row  of  4  punc¬ 
tures  is  represented  by  a  head  and  pronotum  (LACM  Invertebrate  Paleon¬ 
tology  hypotype  5719)  collected  from  Pierce’s  “Site  4”  in  1947  by  Leonard 
Bessom.  Another  species  of  Philonthus  is  also  represented  by  a  single  head 
and  pronotum  (LACM  Invertebrate  Paleontology  hypotype  5720).  The  lat¬ 
ter  species  is  one  of  the  larger  members  of  that  section  of  the  genus  in  which 
the  pronotal  punctures  are  irregularly  placed  throughout  the  disc.  The 
specimen  lacks  exact  locality  data,  but  is  known  to  have  come  from 
Pierce’s  McKittrick  material. 

We  wish  to  thank  Edward  C.  Wilson,  Howard  A.  Bronstein,  and  William 
A.  Akersten  of  the  Natural  History  Museum  of  Los  Angeles  County  for 
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Hochberg  and  Robert  S.  Gray  of  the  Santa  Barbara  Museum  of  Natural 
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LITERATURE  NOTICE 

Tiger  beetles  of  the  genus  Cicindela  in  the  Sulphur  Springs  Valley,  Arizona,  with 
descriptions  of  three  new  subspecies  (Cicindelidae— Coleoptera),  by  Norman  L. 
Rumpp.  Proc.  Calif.  Acad.  Sci.,  4th  Ser.  41:169-182,  May  1977. 

This  informative  paper  includes  keys  to  and  a  classification  of  the  Sulphur 
Springs  Valley  Cicindela,  descriptions  of  their  ecological  associations,  and  a  dis¬ 
cussion  of  their  historical  derivations. 


-D.  R.  W. 
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COLEOPTERISTS 

NEWSLETTER 

(C.  W.  O’Brien,  editor) 


AUTO-CLEANING  OF  CAPTURED  BEETLES 

Many  coleopterists  use  one  of  two  methods  for  killing  captured  speci¬ 
mens,  namely:  (1)  dilute  alcohol  (either  ethanol  or  isopropanol,  with  or  with¬ 
out  other  additives  such  as  acetic  acid  and  glycerol),  (2)  ethyl  acetate  (ab¬ 
sorbed  on  sawdust,  cotton  wool  or  plaster).  When  specimens  are  collected 
from  certain  habitats  such  as  muddy  river  banks,  they  may  become  inad¬ 
vertently  smeared  with  mud  which  takes  some  effort  to  remove  even  with 
access  to  an  ultrasonic  cleaner  (which  is  often  not  an  inexpensive  piece  of 
equipment). 

There  is  a  simple,  inexpensive  method  of  obtaining  clean  specimens.  If 
collecting  vials  are  filled  with  a  solution  (ca.  5%)  of  ordinary  household 
liquid  detergent  and  water,  it  will  be  found  that  after  a  day’s  collecting  the 
specimens  obtained  are  not  only  spotlessly  clean  but  also  relaxed  and  ready 
for  mounting.  It  is  preferable  to  use  screw  cap  or  snap  top  vials,  as  corks  and 
neoprene  stoppers  tend  to  slip  out  when  coated  with  the  detergent  solution. 
Specimens  should  be  placed  briefly  in  clean  water  or  dilute  alcohol  to  wash 
off  detergent  before  mounting.  If  there  is  insufficient  time  available  to 
mount  the  collected  specimens  the  day  on  which  they  were  captured,  then 
they  should  be  placed  for  storage  in  dilute  alcohol.  Presence  of  detergent 
causes  rapid  drowning  of  the  specimens.  The  only  apparent  disadvantage 
of  the  method  is  that  the  detergent  will  eventually  cause  disintegration  of 
specimens  left  in  it,  so  that  it  is  necessary  to  remove  them  following  a  day's 
collecting  trip.  One  other  advantage  is  that  the  aedeagus  is  quite  often 
everted. 


}.  Howard  Frank 

Florida  Medical  Entomology  Laboratory 

P.  O.  Box  520 

Vero  Beach,  Florida  32960 
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PRELIMINARY  INVESTIGATION  INTO  THE 
STRIDULATION  MECHANISMS  OF  THE  GENUS  ELAPHRUS 
(COLEOPTERA:CARABIDAE):  ELAPHRUS 
CUPREUS  DUFTSCHMID. 

Trevor  G.  Forsythe 

17  Binswood  End,  Harbury,  Warwickshire,  England. 

Abstract 

Stridulation  in  Elaphrus  cupreus  is  audible.  Sound  production  is 
brought  about  by  movement  of  the  plectron  apparatus  of  the  abdominal 
projection  against  that  of  the  elytra.  Alary-elytral  stridulatory  apparatus 
does  not  appear  to  be  a  mechanism  of  stridulation  in  E.  cupreus. 


Elaphrus  cupreus  occurs  throughout  the  British  Isles  at  the  margins  of 
most  kinds  of  standing  water,  where  some  vegetative  cover  is  present. 
These  beetles  are  most  frequently  found  running  in  the  sunshine  from  April 
through  July.  Stridulation  occurs  when  an  individual  is  disturbed;  this 
sound  can  be  heard  quite  easily  up  to  2  feet  away. 

Mechanism  of  Sound  Production 

When  individual  beetles  are  stimulated  mechanically  they  stridulate. 
Microscope  observations  indicate  that  sound  production  is  associated  with 
extension  and  retraction  of  abdominal  segments. 

The  outer  edges  of  mobile  abdominal  segments  form  a  ridge  or  projec¬ 
tion  which  sits  in  and  rubs  against  a  longitudinal  flange  on  the  inside  of 
the  lateral  edge  of  the  elytron  (figs.  1,  2).  This  flange  is  enlarged  and 
forms  a  longitudinal  epipleural  groove  along  the  edge  of  the  elytron.  The 
elytra  are  not  fused  as  in  the  carabid  Cycht'us  caraboides  (Linne)  (see 
Claridge  1974),  and  all  individuals  are  fully  winged. 

Scanning  electron  micrographs  were  used  to  determine  the  actual  site 
of  the  stridulation  mechanism  on  both  the  abdominal  projection  and  the 
epipleural  groove.  Having  done  this,  posterior  edges  of  the  elytra,  corre¬ 
sponding  to  the  area  thought  to  cause  stridulation,  were  removed  from  in¬ 
dividuals  known  to  stridulate.  Sound  emission  was  terminated  by  this  treat¬ 
ment  even  though  individuals  performed  abdominal  stridulatory  move¬ 
ments. 

The  micrographs  revealed  a  surface  structure  similar  to  that  found  in 
Cychrus  caraboides  (see  Claridge  1974).  The  inner  face  of  the  epipleural 
groove  is  covered  with  a  regular  arrangement  of  plectron-like  projections 
(fig.  3).  Opposite  and  opposing  this  is  a  similar  set  of  plectron-like  pro¬ 
jections  on  the  outer  edge  of  the  abdominal  projection  (fig.  4).  Both  plec¬ 
tron-like  structures  are  rigid,  heavily  sclerotised,  and  face  forward  at  ap¬ 
proximately  35  degrees  to  the  horizontal.  During  stridulation  these 
plectron-like  structures  are  brought  together  and  flick  against  each  other  to 
emit  sound. 

In  anaesthetised  beetles  no  distinct  sound  resembling  normal  stridula- 
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FORSYTHE:  ELAPHRUS  STRIDULATION 


tion  could  be  produced  by  manual  extension  and  retraction  of  the  abdo¬ 
men  against  the  elytra;  however  in  certain  positions  the  sensation  of  2 
abrasive  surfaces  being  rubbed  together  could  be  felt  through  the  finger-tips. 


mg 


Fig.  1.  Abdominal  dorsal  aspect,  somewhat  diagrammatic,  of  Elaphrus 
cupreus  (L.). 
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Supplement 

Landois  (see  Gahan  1900)  described  the  stridulation  structures  in  the 
genus  Elaphrus  as  “a  series  of  very  short  ridges  on  the  abdomen  placed  in 
a  slightly  arcuate  row  on  each  side  of  the  posterior  part  of  the  penultimate 
dorsal  segment,  and  a  series  of  longitudinal  striae  lying  on  the  posterior 
expanded  part  of  the  epipleural  ridge  which  runs  along  the  underside  of  each 
elytron”.  Bauer  (1973)  also  discussed  these  supposed  stridulation  struc¬ 
tures. 


Fig.  2.  Elytral  stridulatory  surface  (cross  hatched)  in  epipleural  groove 
(e.g.)  and  locking  device  (l.d.),  ventral  aspect,  somewhat  diagrammatic, 
of  Elaphrus  cupreus  (L.) 
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Fig.  2a 

Fig.  2a.  Elytral  (upper)  and  abdominal  (lower)  stridulatory  surface 
(cross  hatched)  in  x-section,  somewhat  diagrammatic,  of  Elaphrus  cupreus 
(L.). 


Fig.  3.  Elytral  stridulatory  surface  of  epipleural  groove  of  Elaphrus 
cupreus  (L.),  5200X. 
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The  micrographs  revealed  both  of  these  structures.  Specimens  of  E. 
cupreus  were  anaesthetised  and  the  part  corresponding  to  the  longitudinal 
striae  of  each  elytron  removed  exposing  the  penultimate  dorsal  segment. 
After  the  beetles  were  allowed  to  recover,  mechanical  stimulation  in¬ 
duced  stridulation.  Therefore,  it  appears  that  the  abdominal-elytral  mech¬ 
anism  described  for  the  genus  Elaphrus  by  Landois,  and  also  by  Bauer  (1973), 
is  not  the  apparatus  concerned  with  stridulation  in  E.  cupreus. 

Specimens  preserved  in  70  percent  alcohol,  5  percent  glycerol  were 
microscopically  examined  for  a  file,  or  pars  stridens,  on  the  dorsal  side  of 
the  costal  vein  of  the  wing  (see  Freitag  and  Lee  1972).  Observations  proved 
positive.  Specimens  of  E.  cupreus ,  known  to  stridulate,  were  then  anaes¬ 
thetised,  and  the  pars  stridens  of  each  wing  was  removed  and  the  beetle 
allowed  to  recover.  Normal  stridulation  could  be  induced  in  these  speci¬ 
mens  when  stimulated  mechanically,  indicating  that  an  alary-elytral 
stridulatory  apparatus  is  not  the  mechanism  for  stridulation  in  E.  cupreus. 

Mechanism  for  Locking  the  Elytra 

To  lock  the  elytra  together  there  is  a  device  similar  to  that  reported  by 
Claridge  (1968)  in  the  weevil  Rhynchaenus  fagi  (Linne).  This  locking  device 
holds  the  elytra  firmly  over  the  abdomen. 


Fig.  4.  Abdominal  stridulatory  surface  of  right  projection  of  Elaphrus 
cupreus  (L.),  5800X. 
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Towards  the  base  of  each  elytron  the  median  edge  is  thickened.  On  the 
thickened  edge  of  the  right  elytron  is  a  knob  which  fits  into  a  depression 
in  the  thickened  edge  of  the  left  elytron  (fig.  2).  The  elytra  are  thus  held 
together  and  fit  into  a  groove  on  the  metanotum  (fig.  1),  in  the  manner  of  a 
‘press  stud’  (Claridge  1968). 


Discussion 

Sound  production  in  Elaphrus  cupreus  is  probably  brought  about  by  a 
combination  of  2  mechanisms.  The  locking  of  the  elytra  holds  each  elytron 
in  place  and  may  help  with  the  resonating  and  amplifying  effects,  and  the 
movement  of  the  plectron  apparatus  of  the  abdominal  projection  against 
that  of  the  elytra  emits  sound.  The  alary-elytral  type  of  stridulatory  ap¬ 
paratus  does  not  appear  to  be  the  mechanism  of  stridulation  in  this  par¬ 
ticular  species. 
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THREE  NEW  PACHYDEMINI  AND  A  KEY  TO  THE 
SPECIES  OF  THE  GENUS  PHOBETUS 
(COLEOPTERA:  SCARABAEIDAE) 

Alan  R.  Hardy 

Insect  Taxonomy  Laboratory,  California 
Department  of  Food  and  Agriculture, 

1220  N  Street,  Sacramento,  CA  95814 

Abstract 

The  new  genus  and  species  Howdenocarus  mexicanus  is  described  from 
Campeche,  Mexico,  and  compared  to  the  nearctic  genera  Gronocarus  and 
Fossocarus.  Phobetus  sleeperi  and  Phobetus  panamintensis  are  described 
from  Baja  California  and  California  respectively,  and  these  are  included 
in  a  new  key  to  the  genus  Phobetus. 


The  following  undescribed  species  have  recently  come  to  my  attention. 

Howdenocarus  Hardy,  new  genus 

Derivation :  From  Howden ,  noted  North  American  Coleopterist;  and  an 
undefined  termination  suggestive  of  the  relationship  to  Gronocarus  Schaef¬ 
fer  and  Fossocarus  Howden.  Masculine. 

Type-species:  H.  mexicanus,  n.  sp.  Head  setose;  clypeus  semicircular; 
labrum  fused  with  clypeus;  maxillary  palps  elongate,  approaching  length 
of  stem  of  antennae;  labial  palps  short,  subequal  to  last  segment  of  max¬ 
illary  palp;  prothorax  with  apical  and  lateral  marginal  bead;  wings  de¬ 
veloped;  anterior  tibiae  tridentate;  6  visible  abdominal  segments,  nos.  2-5 
fused  at  midline;  all  tarsal  claws  deeply  cleft;  antennae  10-segmented, 
with  3-segmented  club;  genitalia  simple,  not  spinose. 


Howdenocarus  mexicanus  Hardy,  new  species 
(Figs.  1,4,5,  &  10) 

Holotype  male :  11.7  mm  long,  prothorax  5  mm  wide.  Castaneous.  Clypeus,  vertex 
deeply  concave,  deeply  punctate,  densely  bristled  (Fig.  10),  prothorax  shallowly 
convex,  disc  uniformly  punctate  with  medium  non-setose  punctures;  marginal  bead 
laterally  and  anteriorly  strongly  bristled.  Elytra  glabrous  (except  marginal  bead, 
which  is  sparsely  bristled),  striae  obliterated  by  uniform  medium  punctures  which  are 
separated  by  approximately  own  width;  flight  wings  well  developed.  Anterior  coxae 
transversely  carinate,  subconical;  anterior  tibiae  bidentate,  anterior  tarsi  long,  sub¬ 
equal  to  tibial  length,  claws  deeply  cleft,  similar.  Mesotarsi  and  metatarsi  longer 
than  tibial  length,  claws  uniform,  cleft.  Abdomen  with  6  visible  segments  ventrally, 
nos.  2-5  fused  medially.  Male  genitalia  Fig.  1. 

Holotype  male:  10  mi  North  Hopelchen,  Campeche,  Mexico,  IV-17-1962, 
F.  D.  Parker  Collector  (in  collection  H.  F.  Howden). 

Remarks:  This  genus  is  evidently  most  closely  related  to  the  genera 
Gronocarus  and  Fossocarus  from  the  United  States.  From  Gronocarus , 
Howdenocarus  may  be  distinguished  by  the  fused  abdominal  segments,  tri¬ 
dentate  tibiae,  cleft  tarsal  claws  and  short  antennal  club  of  the  latter. 
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Figs.  1-3,  Male  genitalia:  1,  Howdenocarus  mexicanus ;  2,  Phobetus 
sleeperi\  3,  Phobetus  panamintensis. 
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Howdenocarus  differs  from  Fossocarus  by  the  tridentate  anterior  tibiae, 
cleft  tarsal  claws,  short  antennal  club,  and  the  form  of  the  male  geni¬ 
talia. 

Traditionally  the  fusion  of  the  abdominal  sternites  has  been  an  impor¬ 
tant  character  defining  Melolonthini,  and  the  main  point  of  separation 
between  Melolonthini  and  Pachydemini.  This  then  brings  into  question 
the  placement  of  Howdenocarus  and  Fossocarus,  genera  with  fused  ab¬ 
dominal  sternites.  Unfortunately,  at  the  present  time,  both  tribes  are  poorly 
known  and  inadequately  defined.  Further  study  of  the  tribal  placement 
of  these  genera  must  depend  on  a  review  of  the  higher  classification  of  the 
Melolonthinae,  now  underway.  Until  such  a  redefination,  these  genera 
should  remain  in  Pachydemini. 


Figs.  4,  5  and  10:  Howdenocarus  mexicanus.  Figs.  6,  7,  and  11:  Pho- 
betus  panamintensis.  Figs.  8,  9,  and  12:  Phobetus  sleeperi. 
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Phobetus  sleeperi  Hardy,  new  species 
(Figs.  2,8,  9,  &  12) 

Holotype  male :  length  11.7  mm,  width  of  prothorax  4.25  mm.  Fuscous.  Clypeus 
and  front  densely,  closely  punctate,  with  short,  semierect  hairs;  vertex  smooth,  few 
fine  punctures  laterally.  Prothorax  with  marginal  bead  complete,  long  erect  (pale 
brown)  hairs  along  margin  and  scattered  over  anterior  portion  of  disc,  posterior 
prothoracic  margin  with  dense  hairs.  Elytra  wrinkled,  striae  faintly  visible,  long, 
pale  brown  hairs  anteriorly  and  along  margin.  Pygidium  finely  rugulose  to  smooth, 
with  scattered  long,  erect,  pale  brown  hairs.  Antennae  9-segmented,  with  6-seg- 
mented  club  (Fig.  12);  anterior  tibiae  tridentate,  anterior  tarsi  long.  Claws  equal, 
cleft,  (posterior  tarsi  missing).  Thorax  ventrally  covered  with  dense,  long,  pale 
brown  hairs.  Six  visible  sternites,  all  free.  Male  genitalia  Fig.  2. 

Holotype  male,  CAS#  13095:  Mexico,  Baja  California  Norte,  5  mi  E. 
El  Rosario  1-23-76,  E.  L.  Sleeper. 

Remarks :  This  species  would  key  to  the  comatus  group  in  Cazier’s  1937 
key.  The  6-segmented  antennal  club  distinguishes  it  from  other  species  in 
this  group,  which  all  have  3-segmented  clubs.  This  species  most  closely 
resembles  P.  robinsoni  Saylor,  which  differs  in  the  antennal  club  and  in 
having  pile  less  dense  and  white  rather  than  testaceous.  The  male  genitalia 
resembles  that  of  P.  comatus. 

This  species  is  named  in  recognition  of  the  fine  contributions  to  ento¬ 
mology  made  by  Dr.  E.  L.  Sleeper  of  California  State  University  at  Long 
Beach. 


Phobetus  panamintensis  Hardy,  new  species 
(Figs.  3,6,  7,  &  11) 

Holotype  male :  length  14  mm,  width  4.8  mm.  Fuscous,  appearing  piceous  to  the 
naked  eye.  Clypeus  semicircular,  margin  reflexed,  clypeus  and  front  glabrous, 
closely,  contiguously  punctured  with  medium  punctures,  vertex  black.  Prothorax 
with  complete  marginal  bead,  glabrous  on  disc,  with  scattered  fine  punctures.  Lateral 
and  posterior  marginal  bead  with  long,  fine,  erect  white  hairs.  Lateral  areas  darker 
than  disc.  Elytra  anteriorly  with  few  fine,  erect  white  hairs,  surface  plane,  striae  only 
faintly  indicated,  pygidium  with  few  erect  light  hairs,  Antennae  10-segmented,  club 
3-segmented.  Length  of  apical  segment  of  maxillary  palp  subequal  to  first  (two- 
thirds  length  of  first  two  combined).  Anterior  tibiae  tridentate,  thorax  ventrally  with 
dense,  long  white  erect  hairs.  Ventral  abdominal  segments  with  scattered  long  erect 
white  hairs.  Male  genitalia  Fig.  3. 

Allotype  female :  Differs  from  holotype  as  follows:  length  17.2  mm,  width  5.4  mm, 
antennal  club  smaller;  pubesence  less  dense,  abdomen  larger;  pygidium  more 
convex. 

Paratypes :  males  13  to  15  mm;  female  17  mm;  agree  with  types. 

Holotype  male  (CAS#  13094),  allotype  female,  and  4  paratypes  (3  male, 
1  female):  California,  Inyo  Co.,  Panamint  Dunes  IV-27/28-1974,  E.  L. 
Sleeper  Collr.  1  male  paratype:  California,  Inyo  Co.,  Panamint  Valley 
Dunes  2200'  IV-28-1974,  A.  R.  Hardy  and  T.  D.  Eichlin  Collectors,  Black- 
light.  Primary  types  at  CAS,  paratypes  in  California  State  University  at 
Long  Beach  Insect  Collection  and  collection  of  the  author. 

Remarks :  This  species  keys  to  Cazier’s  testaceus  group,  since  it  lacks 
hairs  on  the  prothoracic  disc.  The  species  most  closely  resembles  P.  palpalis 
but  lacks  the  enlarged  maxillary  palps,  is  smaller,  more  parallel  in  form, 
and  the  anterior  tibial  teeth  are  not  as  acute  (Fig.  11).  It  differs  from  P. 
mojavus  by  the  dark  coloration,  smaller  size,  form  of  the  anterior  tibiae, 
and  slightly  less  elongate  pygidium.  The  male  genitalia  resembles  those  of 
P.  palpalis  and  P.  mojavus. 
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A  Key  to  the  Species  of  Phobetus 
(Modified  from  Cazier  1937) 

1.  Anterior  portion  of  pronotum  with  large  punctures,  posterior 
and  anterior  margins  (as  well  as,  usually,  disc)  with  long, 
erect  setae  ( comatus  group) . . . 

T.  Anterior  portion  of  pronotum  without  large  punctures, 
sparsely,  shallowly,  evenly  punctured,  anterior  margin  with¬ 
out  erect  setae  {testaceus  group)  . 

2(1).  Pronotum  black;  suture  and  other  margins  of  elytra  black;  be¬ 
neath  black;  pile  white;  antennal  club  of  3  to  4  segments; 

11-12  mm;  Los  Angeles,  San  Bernardino,  Riverside  Cos.,  Cal¬ 
ifornia .  P.  saylori  Cazier 


2'.  Not  as  above .  3 

3(2').  Antennal  club  of  3  segments  (Western  United  States)  .  4 

3'.  Antennal  club  of  more  than  3  segments  (5  or  6)  (Baja  Cal¬ 
ifornia) .  5 


4(3).  Pile  yellow  or  orange;  12-17  mm;  Klamath  Co.,  Oregon  to 

San  Diego  Co.,  California .  P.  comatus  Le  Conte  and  varieties 

4'.  Pile  white;  11-13  mm;  San  Diego  Co.,  California  . 

.  P.  robinsoni  Saylor 

5(3').  Antennal  club  with  5  segments;  pile  white;  color  generally 
pale-testaceous;  11-13  mm;  Eastern  Baja  California  Norte, 

Mexico .  P.  chearyi  Hardy 

5'.  Antennal  club  with  6  segments;  pile  brown;  color  generally 
fuliginous;  12  mm;  Western  Baja  California  Norte,  Mexico 
.  P.  sleeperi  Hardy,  n.  sp. 


6(1').  Pile  yellow  or  orange-brown  .  7 

6'.  Pile  white  .  9 


7(6).  Front  of  head  and  clypeus  with  long  setae;  terminal  segment 
of  maxillary  palp  twice  as  long  as  broad;  pronotum  and 
elytra  uniformly  testacous,  elytra  slightly  darker;  Channel 

Islands,  California .  P.  ciliatus  Barrett 

7'.  Front  of  head  and  clypeus  without  setae;  terminal  segment  of 

maxillary  palp  over  twice  as  long  as  broad .  8 

8(7').  Pronotum  and  elytra  uniformly  testaceus;  Channel  Islands, 

California  .  P.  testaceus  LeConte 

8'.  Pronotum  with  greater  portion  dark  reddish-brown  to  piceous; 
elytra  with  base  and  suture  dark  reddish-brown  to  piceous; 
coastal  from  Monterey  to  Los  Angeles  Cos.,  California 
.  P.  humeralis  Cazier 

9(6').  Male  with  terminal  segment  of  maxillary  palp  1  1/2  times 
longer  than  first  2  segments  combined,  greatly  widened; 
female  with  terminal  segment  equal  in  length  to  first  2  seg¬ 
ments,  moderately  widened;  head  piceous  to  black;  pro¬ 
notum,  elytra  and  undersurface  (except  legs)  black;  legs 
piceous  to  black;  San  Bernardino  and  Riverside  Cos.,  Cal¬ 
ifornia .  P.  palpalis  Saylor 

9'.  Terminal  segment  of  maxillary  palp  less  than  three  fourths 
the  length  of  the  first  2  segments,  not  conspicuously  widened 
or  enlarged  . 


2 

6 


10 
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10(9').  Body  pile  testaceous;  head  piceous  to  rufo-testaceous;  ex¬ 
treme  Southern  Inyo  Co.  to  Los  Angeles  Co.,  California . 

.  P.  mojavus  Barrett 

10'.  Body  pile  white;  body  and  head  fuscous  to  piceous;  Central 

Inyo  Co.,  California .  P.  panamintensis  Hardy,  n.  sp. 

Literature  Cited 
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RECORDS  OF  SOME  SCARABS  FROM  IDAHO 
(COLEOPTERA:  SCARABAEIDAE) 

Gary  A.  Shook 

1209  W.  Hays  St.,  Boise,  ID  83702 

On  May  8,  1976,  D.  C.  Shook  collected  a  male  and  a  female  of  Liatongus  cali- 
fornicus  (Horn)  on  sagebrush-covered  foothills  5  mi.  NE  of  Boise,  Ada  Co.,  Idaho. 
I  collected  an  additional  female  on  May  1,  1977,  4.5  mi.  NE  of  Boise.  Hatch  (1971), 
who  referred  L.  californicus  to  the  genus  Oniticellus,  reported  the  only  Pacific  North¬ 
west  locale  as  extreme  southern  Oregon  east  of  the  Cascades.  Specimens  in  the 
U.S.  National  Museum  represent  only  Oregon  and  Utah.  The  3  beetles  noted  above 
have  been  deposited  in  the  USNM. 

I  collected  a  male  of  Trox  scaber  (L.)  on  June  1,  1974,  at  a  blacklight  in  Boise. 
On  June  11,  1977,  I  took  a  female  of  Omorgus  suberosus  (Fabr.)  from  next  to  a  sheep 
carcass  7  mi.  NE  of  Richfield,  Lincoln  Co.,  Idaho.  Neither  species  was  recorded  from 
Idaho  by  Vaurie  (1955)  or  Baker  (1968). 

My  thanks  to  Oscar  L.  Cartwright  for  verifying  my  identification  of  the  Liatongus 
and  for  related  information.  Also,  I  thank  Charles  W.  Baker  for  confirming  my 
identification  of  the  Trox  and  Omorgus ,  for  determining  their  sexes,  and  for  other 
assistance. 
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TWO  NEW  SPECIES  OF  NEARCTIC  OCHTHEBIUS 
(COLEOPTERArHYDRAENIDAE)1 

F.  Eugene  Wood  and  Philip  D.  Perkins 

Department  of  Entomology,  University  of  Maryland, 
College  Park,  MD  20742 
and 

c/o  Department  of  Entomology,  National  Museum  of 
Natural  History,  Smithsonian  Institution,  Washington,  D.C.  20560 


Abstract 

Two  new  species  of  the  aquatic  beetle  genus  Ochthebius,  O.  leechi  and 
O.  spanglerorum,  are  described  from  the  western  United  States  and  discussed. 
A  distribution  map  and  figures  of  the  pronota  and  male  genitalia  are  pre¬ 
sented. 


The  genus  Ochthebius  consists  of  small  (approximately  2  mm  in  length), 
elongate,  relatively  flattened  aquatic  beetles  which  are  found  at  the  mar¬ 
gins  of  aquatic  habitats.  The  2  new  species  described  below  are  found  near 
the  waterline  of  streams,  one  (O.  leechi)  known  only  from  California  and 
the  other  (O.  spanglerorum)  widely  distributed  in  the  general  region  of  the 
Rocky  Mountains  in  the  states  of  Colorado,  New  Mexico,  North  Dakota, 
Utah,  and  Wyoming. 

Ochthebius  leechi  Wood  and  Perkins,  new  species 

(Figs.  2,4,  5) 

Holotype  description:  Male,  length  2.43  mm;  body  surface  shining,  head  piceous 
above,  dark  fuscous  below,  maxillary  palpi  dark  castaneous;  basal  antennal  seg¬ 
ments  testaceous;  pronotum  piceous  medially,  lateral  depressions  and  posterior 
margins  fuscous,  punctures  and  other  depressions  aeneous;  elytra  almost  piceous, 
center  of  strial  interstices  rufopiceous;  thoracic  sterna  piceous  except  posterior 
1/3  of  metathoracic  basisternum  rufopiceous;  abdominal  sterna  piceous  except  ter¬ 
minal  2  dark  fuscous. 

Head  more  than  2/5  broader  than  long;  labrum  less  than  2/3  broader  than 
long,  anterior  margin  very  arcuate,  median  emargination  very  deep,  2/5  the  length, 
labrum  reflexed  on  either  side,  surface  rugulose,  covered  with  short  fine  hairs; 
clypeolabral  suture  almost  straight,  very  slightly  arcuate;  clypeus  flat,  3  times 
broader  than  long,  sides  straight,  parallel,  surface  covered  with  somewhat  coarse 
punctures,  punctural  hairs  short;  frontoclypeal  suture  evenly  arcuate,  deeply  im¬ 
pressed;  interocular  area  flat,  coarsely  punctate,  punctural  hairs  short;  interocular 
foveae  deep  medially,  not  broad,  inner  margins  connected  with  posterior  margins 
by  deep  narrow  sulci;  frontal  tuberculi  small,  located  posterior  to  interocular 
foveae;  basomedial  fovea  large,  deep;  maxillary  palpi  very  large,  penultimate  seg¬ 
ment  expanded  from  base  to  apex;  ultimate  segment  short,  1/5  as  long  as  penulti¬ 
mate,  blunt  apically;  mentum  shiny,  covered  with  small  fine,  shallow  punctures; 
postgenae  transversely  swollen,  rugose  in  front,  smooth  below  and  behind;  gular 
suture  apparent  in  front  of  postgenae. 


'Scientific  Article  #A2330,  contribution  #5338  of  the  Maryland  Agricultural  Experiment 
Station. 
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Pronotum  (fig.  2)  1/3  broader  than  long.  Anterior  hyaline  border  moderately 
wide  in  front  of  disc,  wider  just  before  lateral  fossulae,  narrowing  and  disappearing 
from  view  at  apical  angles;  lateral  hyaline  border  beginning  behind  apical  angles 
narrow  and  arcuate  along  lateral  depressions,  wider  posteriorly,  less  arcuate  to 
posterior  angles,  continuing  narrowly  around  posterior  angles,  constricted  behind 
posterior  margin  on  either  side  of  broad,  median  lobe.  Anterior  margin  of  pronotum 
straight  to  anterior  angles;  anterior  angles  obtuse;  outer  margins  of  lateral  de¬ 
pressions  irregular,  arcuate  to  midlength,  then  strongly  constricted,  posterolateral 
angles  of  lateral  depressions  acute;  sides  of  posterior  half  of  pronotum  somewhat 
convergent  nearly  to  posterior  angles;  posterior  angles  obtuse;  posterior  margin 
shallowly  arcuate.  Pronotal  disc  depressed,  coarsely  punctate,  interstices  less  than 
diameter  of  punctures  medially,  about  the  diameter  of  punctures  laterally;  median 
groove  moderately  deep,  straight  sided,  neither  end  attaining  either  margin;  anterior 


Figs.  1-2,  Pronota:  1,  Ochthebius  spanglerorunv,  2,  O.  leechi. 
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foveae  small,  deep  medially;  posterior  foveae  elongate,  somewhat  narrow  and 
shallower  than  anterior  foveae;  lateral  fossulae  reticulate,  deep  anteriorly, 
shallow  posteriorly;  lateral  depressions  covered  with  broad  punctures. 

Elytra  1/3  longer  than  wide;  lateral  margins  explanate;  humeri  very  slightly 
elevated,  broadly  convex;  strial  punctures  coarse,  deep,  punctural  interstices  very 
narrow;  strial  interstices  as  wide  as  diameter  of  a  puncture,  moderately  convex,  alu- 
taceous. 

Prosternum  with  a  broad,  longitudinal  carina  medially.  Thoracic  sterna  covered 
with  a  dense  appressed  hydrofuge  pubescence  except  for  broad,  flat,  glabrous,  shiny 
metathoracic  basisternum.  Basal  5  abdominal  segments  covered  with  appressed  hydro¬ 
fuge  pubescence;  penultimate  sternum  shining  but  shallowly  punctate  medially, 
rugulose  laterally,  covered  with  very  sparse  long  hairs;  ultimate  sternum  shining, 
flat,  with  a  few  long  hairs  posteriorly. 

Male  genitalia  as  illustrated  (fig.  4). 

Type-data:  Holotype.  Male,  California,  Glenn  Co.,  Salt  Cr.  at  Stony  Cr.,  N.  of 
Stonyford,  29-III-56,  H.  B.  Leech.  Deposited  in  the  California  Academy  of  Sciences, 
San  Francisco. 

Allotype.  Same  data  as  Holotype. 

Paratypes.  (96  specimens,  all  from  California;  number  of  specimens,  sex  and 
depository  given  in  parenthesis,  with  the  first  entry  indicating  the  number  of  males) 
( CAS  =  California  Academy  of  Sciences;  MCZ  =  Museum  of  Comparative  Zoology; 
USNM  =  National  Museum  of  Natural  History;  CNC  =  Canadian  National  Collec¬ 
tion) 

Colusa  Co.:  Sulphur  Cr.  at  Wilbur  Hot  Sprs.,  flood  pool,  29-III-56,  H.  B.  Leech 
(1/1  CAS).  Sulphur  Cr.  at  Wilbur  Springs,  1345',  5-IV-71,  H.  B.  Leech  (18/23  CAS; 
2/1  USNM;  1/2  MCZ;  1/2  CNC).  Wilbur  Springs,  1250',  17-VI-71,  P.  D.  Perkins 
(4/8  USNM).  Glenn  Co.:  Same  data  as  Holotype  (11/5  CAS).  Trib.  to  Stony  Cr.,  7 
mi.  N.  Stonyford,  29-III-56,  H.  B.  Leech  (3/12  CAS).  Marin  Co.:  Sleepy  Hollow, 
Orinda,  3-V-38,  H.  B.  Leech  (1/0  CAS). 

Discussion:  Ochthebius  leechi  is  quite  distinctive  and  is  easily  dis¬ 
tinguished  from  any  other  described  Ochthebius  in  the  western  hemisphere. 
It  is  the  longest-bodied  species  in  the  western  hemisphere,  with  a  size  range 
of  2.40-2.72  mm.  Most  specimens  are  approximately  2.50  mm  long. 

O.  leechi  is  most  closely  similar  to  O.  puncticollis  LeConte  1852,  but 
is  longer,  less  convex,  and  has  a  greater  elytral  length/pronotal  length 
ratio.  The  pronotum  is  shaped  and  sculptured  differently,  and  the  male 
genitalia  are  quite  distinctive  from  those  of  O.  puncticollis. 

It  is  with  pleasure  that  we  dedicate  this  new  species  to  Hugh  B.  Leech, 
in  recognition  of  his  many  contributions  to  the  knowledge  of  aquatic  Cole- 
optera. 


Figs.  3-4,  Male  genitalia:  3,  Ochthebius  spanglerorum ;  4,  O.  leechi. 
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Ochthebius  spanglerorum  Wood  and  Perkins,  new  species 

(Figs.  1,3,5) 

Holotype  description:  Male,  length  1.92  mm;  body  surface  shining;  labrum  and 
clypeus  piceous,  interocular  area  dark  fuscous,  head  dark  castaneous  below  except 
for  testaceous  basal  antennal  and  basal  palpal  segments,  ultimate  palpal  segments 
darker;  pronotum  castaneous  medially,  suffused  border  dark  testaceous;  protho- 
racic  sternum  dark  castaneous  medially,  dark  testaceous  laterally,  meso-  and  meta- 
thoracic  sterna  piceous,  legs  testaceous;  elytra  dark  testaceous,  almost  castaneous; 
basal  5  abdominal  sterna  piceous,  apical  2  dark  castaneous. 

Head  twice  as  broad  as  long;  labrum  3  times  broader  than  long,  arcuate  anter¬ 
iorly,  median  emargination  deep,  half  the  length  of  the  labrum,  surface  rugulose, 
covered  with  recurved  hairs;  clypeolabral  suture  almost  straight,  very  slightly 
arcuate;  clypeus  almost  twice  as  broad  as  long,  broadly  margined  anteriorly, 


Fig.  5,  Distribution  of  Ochthebius  leechi  (stars)  and  O.  spanglerorum 
(solid  circles). 
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margin  glabrous,  shiny,  surface  finely  rugulose  behind  margin  and  laterally, 
glabrous,  shiny  medially,  rugulose  areas  covered  with  short  recumbent  hairs;  fronto- 
clypeal  suture  evenly  arcuate,  somewhat  deeply  impressed;  interocular  area  cov¬ 
ered  with  fine  sparse  punctures,  punctural  setae  fine;  interocular  foveae  transversely 
ovate,  inward  margins  almost  connected  with  posterior  margins  by  incomplete 
sulci;  interocular  tuberculi  castaneous,  large,  convex  and  smooth;  basomedial 
fovea  very  shallow;  maxillary  palpi  long,  penultimate  segment  swollen  apically, 
1/3  longer  than  ultimate  segment,  ultimate  segment  cylindrical,  narrow,  acuminate 
apically;  mentum  smooth,  shiny;  postgenae  slightly  swollen  transversely,  rugulose 
in  front,  shiny  behind;  gular  suture  apparent. 

Pronotum  (fig.  1)1/3  broader  than  long.  Anterior  hyaline  border  somewhat  wide 
medially  and  laterally,  widest  before  the  lateral  fossulae  and  disappearing  from 
view  at  anterior  angles;  lateral  hyaline  border  beginning  behind  anterior  angles, 
straight,  convergent  to  the  posterior  angles,  rounded  at  posterior  angles  and  contin¬ 
uing  narrowly  around  posterior  margin,  very  slightly  wider  medially.  Anterior 
margin  of  pronotum  straight  in  front  of  disc,  slightly  directed  posteriorly  past 
lateral  fossulae,  emarginate  just  before  anterior  angles;  anterior  angles  deflexed  and 
acute;  outer  margins  of  lateral  depressions  slightly  arcuate  anteriorly,  then  straight, 
convergent  to  posterior  angles;  posterior  angles  rounded;  posterior  margin  shal¬ 
lowly  arcuate.  Pronotal  disc  somewhat  convex,  covered  with  very  fine,  sparse  punc¬ 
tures,  punctural  setae  very  fine;  median  groove  deep  and  rugulose  anteriorly  and 
posteriorly,  not  attaining  either  margin,  acuminate  at  anterior  end,  widened  im¬ 
mediately,  then  tapering  to  a  narrow  somewhat  shallow  constriction,  wide  pos¬ 
teriorly;  anterior  foveae  deep,  rugulose,  elongate,  narrow;  posterior  foveae  rugulose, 
elongate,  wider  and  shallower  than  anterior  foveae;  discal  impressions  subquad¬ 
rate  in  outline;  elevated  median  areas,  and  sides  of  disc  shiny;  lateral  fossulae 
deep,  rounded  anteriorly,  deepest  posteriorly;  lateral  depressions  convex. 

Elytra  slightly  less  than  1/3  longer  than  wide;  lateral  margins  narrowly  ex- 
planate;  humeri  only  very  slightly  elevated,  convex;  disc  not  flat;  strial  punctures 
very  shallow,  large  subhypodermal  macula  under  each  puncture,  punctural  hairs 
moderately  long,  very  fine;  strial  interstices  not  convex. 

Prosternum  longitudinally  subcarinate;  thoracic  sterna  covered  with  dense  hydro- 
fuge  pubescence,  hairs  longer  and  appressed  on  metasternum,  glabrous  area  on  meta- 
thoracic  basisternum  long,  narrow.  Basal  5  abdominal  sterna  covered  with  dense 
hydrofuge  pubescence;  apical  2  sterna  shiny,  glabrous  except  for  posterior  margins, 
terminal  abdominal  tergum  rounded,  extending  slightly  beyond  terminal  sternum. 

Male  genitalia  as  illustrated  (fig.  3). 

Type-data:  Holotype.  Male,  Colorado,  Montezuma  Co.,  Navajo  Spring  Creek, 
4-VIII-72,  P.  D.  Perkins  (USNM  #75662).  Deposited  in  the  National  Museum  of 
Natural  History,  Smithsonian  Institution. 

Allotype.  Same  data  as  Holotype. 

Paratypes.  (135  specimens;  number  of  specimens,  sex  and  depository  given  in  paren¬ 
thesis,  with  the  first  entry  indicating  the  number  of  males)  COLORADO :  Fremont 
Co.:  Canon  City,  no  date,  Wickham  (0/1  CAS).  Montezuma  Co.:  Same  data  as  Holo¬ 
type  (2/9  USNM).  NEW  MEXICO:  Lincoln  Co.:  5  mi.  N.  Angus,  Hwy.  37,  7050', 
7-VIII-65,  H.  B.  Leech  (11/20  CAS;  2/2  USNM).  Torrance  Co.:  10  mi.  SW  Mountain- 
air,  stream  by  Abo  State  Mon.,  21  - VIII-67,  H.  B.  Leech  (4/3  CAS).  NORTH  DA¬ 
KOTA:  Williams  Co.:  Williston,  no  date,  Wickham  (0/1  CAS).  UTAH:  Emery  Co.: 
San  Rafael  Swell,  5000',  5-XI-40,  H.  P.  Chandler,  (1/2  CAS).  Washington  Co.:  St. 
George,  no  date,  Wickham  (1/3  CAS;  3/2  USNM;  1/3  MCZ).  Leeds,  7-VIII-33, 
Wickham  (13/9  USNM;  1/3  CAS;  2/4  MCZ).  Wayne  Co.:  14  mi.  S.  Hanksville,  light, 
sand-oak  area,  3-VIII-68,  H.  &  A.  Howden  (1/4  CNC).  WYOMING:  Bighorn  Co.: 
Mouth  of  Shell  Cyn.  at  Shell,  4230',  25-VII-64,  H.  B.  Leech,  (1/0  CAS).  Carbon  Co.: 
Medicine  Bow,  22-VIII-41,  H.  P.  Chandler  (1/1  CAS).  Johnson  Co.:  S.  fork  of  Crazy 
Woman  Cr.,  27-VII-64,  H.  B.  Leech  (1/0  CAS).  Natrona  Co.:  Dugout  Cr.,  8.5  mi. 
NW  of  Midwest,  27-VII-64,  H.  B.  Leech  (10/9  CAS).  Sweetwater  Co.:  10  mi.  W. 
Rock  Springs,  Hwy.  30,  Ox-bow  cut-off  of  Bitter  Cr.,  23-VIII-65,  H.  B.  Leech  (2/2  CAS). 

Discussion:  Ochthebius  spanglerorum  varies  in  total  length  from  1.76 
mm  to  2.00  mm,  but  most  specimens  are  approximately  1.90  mm.  Of  the 
named  species,  O.  spanglerorum  is  most  closely  similar  to  O.  lineatus 
LeConte  1852.  The  majority  of  specimens  of  O.  lineatus  have  the  anterior 


58 


WOOD  &  PERKINS:  OCHTHEBIUS 


and  posterior  pronotal  foveae  joined  by  a  longitudinal  groove.  The  com¬ 
bined  foveae  and  groove  give  the  visual  impression  of  a  distinctive  sinuate 
line  on  either  side  of  the  pronotum.  Specimens  of  O.  spanglerorum,  by  con¬ 
trast,  generally  have  the  anterior  and  posterior  pronotal  foveae  clearly 
separated  by  a  shiny  region.  However,  specimens  of  O.  lineatus  will  in¬ 
frequently  lack  the  connecting  groove  and,  equally  as  infrequently, 
specimens  of  O.  spanglerorum  will  possess  a  very  narrow  groove  connecting 
the  2  foveae.  In  such  cases  the  shape  of  the  lateral  depressions  can  be  used 
to  distinguish  the  2  species.  In  O.  lineatus  the  lateral  depressions  are  flat 
and  extend  to  the  posterior  1/3  of  the  pronotum,  whereas  those  of  O.  spang¬ 
lerorum  are  convex  and  end  near  the  midlength  of  the  pronotum.  In  addi¬ 
tion,  the  shape  of  the  labrum  differs  in  the  2  species,  with  both  sexes  of 
O.  spanglerorum  being  deeply  emarginate  and  males  having  the  lobes 
slightly  upturned,  in  contrast  to  O.  lineatus  which  has  the  labrum  very 
slightly  emarginate  in  both  sexes  and  males  with  the  anteromedial  edge  of 
the  labrum  upturned.  The  male  genitalia  of  the  2  species  are  quite  dis¬ 
tinctive. 

We  are  pleased  to  name  this  species  in  honor  of  Phyllis  and  Paul 
Spangler,  whose  accomplishments  in  collecting  aquatic  beetles  are  now 
and  will  continue  to  be  of  great  value  in  the  taxonomy  of  Coleoptera. 
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FIRE  ANT  MYRMECOPHILES:  FLIGHT  PERIODS  OF 
MYRMECAPHODIUS  EXCA  VATICOLLIS  (BLANCHARD) 
AND  EUPARIA  CASTANEA  SERVILLE 
(COLEOPTERA:  SCARABAEIDAE)1 

Daniel  P.  Wojcik2  3,  W.  A.  Banks2,  and  D.  H.  Habeck3  4 


Abstract 

Flight  periods  of  Myrmecaphodius  excavaticollis  (Blanchard)  and  Eu¬ 
paria  castanea  Serville  in  Florida  were  determined  by  using  blacklight 
traps.  E.  castanea  was  collected  from  February  through  October,  but  the 
main  flight  period  extended  from  May  through  September.  The  peak  flight 
period  of  M.  excavaticollis  occurred  in  June  and  July  with  almost  contin¬ 
uous  flights  from  May  until  October,  and  additional  flights  occurred  in 
warm  periods  during  the  winter.  No  correlation  was  found  between  flight 
periods,  air  or  soil  temperatures,  or  rainfall.  Also,  no  correlation  was  ap¬ 
parent  between  beetle  flights  and  the  mating  flights  of  the  host  ants. 


Light  traps  are  most  often  used  to  obtain  insect  specimens  and  to  estab¬ 
lish  distribution  records,  but  they  are  also  useful  for  determining  flight 
periods  of  insects.  When  a  light  trap  is  used  for  this  purpose,  it  must  be  op¬ 
erated  consistently  over  extended  periods  of  time  at  the  same  location. 
Studies  of  this  kind  have  been  conducted  with  at  least  10  species  of  Scara- 
baeidae  (Frost  1966a,  Gruner  1973, 1975,  Wensler  1971). 

Some  myrmecophiles  are  flightless  and  therefore  not  taken  in  light 
traps,  but  others  have  been  collected  almost  exclusively  from  lights  or 
light  traps  (e.g.,  Paussidae,  LeMasne  1961;  Euparixia  spp.,  Woodruff  and 
Cartwright  1967;  Rhyparus  spp.,  Cartwright  and  Woodruff  1969).  In  the 
extensive  survey  of  Florida  scarabs  by  Woodruff  (1973),  94.6%  of  the  Myrme¬ 
caphodius  excavaticollis  (Blanchard)  and  35.1%  of  the  Euparia  castanea 
Serville  were  collected  at  lights  or  with  blacklight  traps.  Frost  (1964, 
1966b,  1969,  1975)  did  not  list  E.  castanea  from  black  light  collections  at 
the  Archbold  Biological  Station,  Highlands  Co.,  Florida,  although  he  did 
record  its  primary  host,  Solenopsis  geminata  F.  (Frost  1964).  Solenopsis 
invicta  Buren,  the  main  introduced  host  of  the  introduced  M.  excavaticollis , 
did  not  occur  in  Highlands  Co.  (USDA  1967)  when  Frost  operated  his  light 
traps  (1958-63). 

As  part  of  a  larger  study  of  the  biology  of  myrmecophiles  of  fire  ants 
( Solenopsis  spp.)  we  report  here  on  the  flight  periods  of  the  beetles  as 
determined  by  light  trap  collections. 


'This  study  was  part  of  a  Ph.D.  Dissertation  by  the  senior  author  submitted  to  the  University 
of  Florida,  Gainesville,  FL.  Fla.  Agr.  Exp.  Sta.  J.  Series  6148. 

2USDA,  ARS,  Insects  Affecting  Man  Laboratory,  Gainesville,  FL  32604. 

'Research  Associates,  Florida  State  Collection  of  Arthropods,  Fla.  Dept.  Agric.  and  Consum. 
Serv.,  Div.  Plant  Ind.,  P.O.  Box  1269,  Gainesville,  FL  32602. 

"Department  of  Entomology  and  Nematology,  University  of  Florida,  Gainesville,  FL  32611. 
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Materials  and  Methods 

The  flight  periods  of  M.  excavaticollis  and  E.  castanea  were  studied  in 
Alachua  Co.,  Florida,  with  a  blacklight  trap  with  4  15-watt  bulbs  on  open 
farmland  ca.  100  yd  west  of  US  441  on  the  bluff  overlooking  the  southern 
edge  of  Paynes  Prairie.  The  trap  was  operated  from  at  least  1  hr  before 
sunset  to  at  least  1  hr  after  sunrise  from  1  November  1972  to  31  October  1973 
and  usually  was  emptied  daily.  Two  samples,  Tuesday  and  Thursday,  were 
checked  each  week  and  all  M.  excavaticollis  and  E.  castanea  found  were  re¬ 
moved  and  counted.  The  M.  excavaticollis  were  sexed  by  using  the  shape  of 
the  terminal  spine  on  the  front  tibia  (Wojcik  and  Woodruff  unpubl.);  the 
E.  castanea  were  not  sexed  since  no  external  sex  characters  are  known. 
(When  large  numbers  of  M.  excavaticollis  were  found,  additional  samples 
were  also  checked  during  that  week.)  Data  were  standardized  weekly  as  no. 
of  beetles/ no.  of  samples  checked. 

In  addition,  specimens  from  Monticello,  Jefferson  Co.,  and  Tall  Tim¬ 
bers  Research  Station,  Leon  Co.,  Florida  [specimens  from  the  Florida  State 
Collection  of  Arthropods  (F.S.C.A.),  Div.  of  Plant  Industry,  Fla.  Dept. 
Agric.  and  Consumer  Services]  were  obtained  from  light  trap  samples  sorted 
for  M.  excavaticollis  and  E.  castanea.  In  these  areas  samples  were  available 
from  July  1968  (Monticello)  and  August  1968  (Tall  Timbers)  to  October 
1969.  Only  data  from  complete  samples  were  used,  and  the  data  were  stan¬ 
dardized  as  for  the  Gainesville  data.  Because  of  the  paucity  of  E.  castanea 
specimens  from  these  3  locations,  all  available  light  trap  records  (speci¬ 
mens  from  the  F.S.C.A.)  were  combined  to  determine  the  flight  periods  of  this 
species. 


Results  and  Discussion 

Only  1  E.  castanea  was  collected  in  the  Gainesville  light  trap  (7  & 
8-IX-73)  and  only  1  at  Tall  Timbers  (11  -VI-69).  Six  specimens  were  taken 
at  Monticello  (20-VII-68,  20-VIII-68,  5-VII-69,  10-VII-69,  and  2  specimens 
17-VIII-68).  Woodruff  (1973)  reported  the  collection  of  E.  castanea  in  light 
traps  in  the  Gainesville  area  every  month  from  March  through  September. 
We  found  that  the  seasonal  flight  period  of  specimens  collected  during  this 
study  and  from  all  other  Florida  light  trap  collection  sites,  extended  from 
February  through  October  (Fig.  1).  It  was  therefore  curious  that  Frost  (1964) 
did  not  collect  E.  castanea  since  he  operated  blacklight  traps  from  No¬ 
vember  through  April  and  this  species  has  been  collected  in  light  traps 
during  several  of  these  months  from  various  other  locations  in  southern 
Florida  (Fig.  1).  Although  this  species  is  attracted  to  light  traps,  it  was  not 
collected  in  such  large  numbers  as  M.  excavaticollis  in  the  collections  we 
examined.  A  reason  for  the  low  collection  numbers  is  that  the  Monticello 
and  Tall  Timbers  areas  are  heavily  infested  with  S.  invicta  and  only 
sporadically  infested  with  S.  geminata.  The  only  ant  nests  that  E.  castanea 
has  been  collected  from  are  nests  of  S.  geminata  and  S.  xyloni  McCook 
(Wojcik  et  al.  1977).  Moreover,  this  beetle  did  not  survive  in  laboratory 
colonies  of  S.  invicta  (Wojcik  and  Woodruff  unpubl.).  This  suggests  that 
E.  castanea  will  become  less  common  as  S',  invicta  spreads  because  S.  in¬ 
victa  eliminates  or  reduces  the  populations  of  S.  geminata  and  S.  xyloni 
(Whitcomb  et  al.  1972,  Roe  1973,  Naves  1974). 
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Fig.  1.  Summary  of  all  available  light  trap  collections  of  E.  castanea 
in  5-day  intervals.  Includes  collections  from  all  Florida  locations,  pub¬ 
lished  (Woodruff  1973)  and  unpublished  (Wojcik  unpubl.). 


The  collection  data  for  both  sexes  of  M.  excavaticollis  from  Gainesville, 
Monticello,  and  Tall  Timbers  are  shown  in  Fig.  2,  3,  and  4,  respectively. 
Large  variations  in  daily  collections  occurred  at  each  location;  maximums 
of  13,  104,  and  85  specimens  were  taken  at  Gainesville,  Monticello,  and 
Tall  Timbers,  respectively. 

The  main  flight  period  of  M.  excavaticollis  was  from  mid -June  to  mid- 
July  (Fig.  2,  3,  4),  although  some  beetles  flew  from  May  until  the  beginning 
of  October,  with  additional  flights  whenever  conditions  were  suitable.  The 
collection  data  did  not  correlate  with  abiotic  factors:  air  temperature,  4- 
and  8-inch  soil  temperatures  (maximum  and  minimum  for  each),  and  daily 
rainfall  (data  from  U.S.  Dept.  Comm.  1968, 1969, 1972, 1973). 

During  the  time  the  light  trap  was  operated  in  Gainesville,  the  infesta¬ 
tion  of  S.  invicta  was  light  in  Alachua  Co.,  and  this  ant  was  not  known  to 
occur  within  5  miles  of  the  light  trap.  The  M.  excavaticollis  population 
sampled  was  probably  associated  with  the  S.  geminata  population  present 
in  the  area.  M.  excavaticollis  has  been  collected  from  the  nests  of  both 
imported  species  of  fire  ants,  S.  invicta  and  S.  richteri  Forel,  and  from  the 
nests  of  two  species  of  native  fire  ants,  S.  geminata  and  S.  xyloni  (Wojcik 
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Fig.  2.  M.  excavaticollis  collected  from  a  blacklight  trap  in  Gainesville, 
Florida,  in  weekly  intervals.  Two  daily  samples  included  in  weekly  sum¬ 
mation  except  as  indicated  by  numbers  above  column. 
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Fig.  3.  M.  excavaticollis  collected  from  blacklight  traps  in  Monticello, 
Florida  in  weekly  intervals.  Numbers  above  columns  indicate  number  of 
daily  samples  included  in  summation. 


Fig.  4.  M.  excavaticollis  collected  from  blacklight  traps  in  Tall  Timbers 
Research  Station,  Florida,  in  weekly  intervals.  Numbers  above  columns 
indicate  number  of  daily  samples  included  in  summation. 
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et  al.  1977).  M.  excavaticollis  evidently  is  expanding  its  range  faster  than 
either  of  its  imported  hosts  (Wojcik  et  al.  1977).  M.  excavaticollis  and  E. 
castanea  have  rarely  been  collected  from  the  same  mound  (Wojcik  et  al. 
1977);  whether  this  is  due  to  interspecific  competition  or  other  conditions  is 
not  known.  However,  as  S.  invicta  increases  in  the  Gainesville  area  and  be¬ 
comes  the  dominant  ant,  M.  excavaticollis  can  be  expected  to  become  much 
more  abundant. 

The  main  flight  period  of  M.  excavaticollis  occurred  during  the  main 
period  of  mating  flights  of  its  most  widespread  host,  S.  invicta  (Markin  et  al. 
1971,  Morrill  1974).  However,  there  is  no  evidence  that  the  2  flights  are 
directly  related.  Also,  though  newly  mated  queens  of  S',  invicta  lay  eggs 
and  intensely  care  for  their  first  batches  of  brood  (Markin  et  al.  1972),  there 
are  no  reports  associating  M.  excavaticollis  and  small,  young  colonies  of 
S.  invicta.  The  only  report  of  an  association  between  M.  excavaticollis  and 
newly  mated  queens  is  a  collection  (from  under  a  small  stone)  of  a  M.  ex¬ 
cavaticollis  near  a  newly  mated  S.  invicta  queen  (Georgia:  Tift  Co.,  Tifton, 
28-VII-70,  W.  A.  Banks).  M.  excavaticollis  feeds  on  larvae  and  pupae  of  its 
hosts  (Wojcik  1975),  which  are  not  available  in  large  quantities  in  new 
colonies. 
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(COLEOPTERA:  STAPH YLINIDAE) 
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Abstract 

Microhabitats  indicate  that  Bledius  fenyesi  Bernhauer  and  Schubert  and  B.  mon¬ 
stratus  Casey  are  distinct  species. 


Herman’s  (1972,  1976)  very  excellent  revision  of  the  genus  Bledius  treats  most  of 
the  species  in  an  admirably  conservative  manner,  thus  making  species  identification 
possible  in  the  Nearctic  Region  for  the  first  time,  while  discussions  of  specific  varia¬ 
tion  clarify  doubtful  cases. 

In  1972  (p.  116),  Herman  said,  “Adequate  taxonomic  conclusions  for  Bledius  are 
possible  only  after  studying  long  series  of  specimens  for  which  microhabitat  data 
are  known.  Often  characters  separating  species  of  Bledius  are  slight,  variable,  and 
difficult  to  describe.  As  large  samples  and  knowledge  of  microhabitats  of  pheneti- 
cally  similar,  sympatric  species  are  obtained,  the  consistency  of  slight  anatomical 
differences  become  more  evident”. 

In  considering  B.  fenyesi  and  B.  monstratus,  Herman  treated  them  as  2  distinct 
species  with  considerable  hesitancy.  I  will  attempt  to  show  that  the  2  species  are 
distinct  by  comparing  their  microhabitats. 

Herman  (1976,  p.  76)  said,  “Another  problem  exists  to  whether  monstratus  and 
Bledius  fenyesi  actually  represent  two  species.  The  two  are  similar  in  all  respects 
except  in  length  of  the  elytra  and  pronotum.  They  represent  one  polymorphic  species 
or  two  similar  species,  monstratus  being  more  variable.  I  have  opted  for  the  latter 
possibility  for  reasons  given  below.”  On  p.  143  he  said,  “In  support  of  continued  recog¬ 
nition  of  two  species  is  not  only  the  lack  of  intergrades,  but  more  importantly,  the 
complete  anatomical  separation  even  in  part  of  the  range  of  monstratus  where  the 
metathoracic  wings  and  elytra  are  longest.  A  practical  basis  for  maintaining  recogni¬ 
tion  of  two  taxa  is  the  differential  ecological  and  biological  data  that  might  continue 
to  be  collected  with  two  named  entities,  but  not  with  one.  In  this  way,  the  problem 
can  continue  to  be  considered.” 

The  range  of  B.  fenyesi  is  from  somewhere  in  Baja  California  to  near  Point  Con¬ 
ception,  California.  Herman  mentions  5  specimens  taken  farther  north  within  the  range 
of  B.  monstratus.  These  insects  are  strong  flyers.  It  is  possible  that  these  few  speci¬ 
mens  were  accidental  individuals  flying  out  of  their  own  range  on  dispersal  flights. 
It  is  also  possible  that  small  colonies  could  become  temporarily  founded  in  the 
north,  but  eventually  die  out  because  of  unsuitable  environmental  conditions. 
B.  monstratus  ranges  from  north  of  Point  Conception,  California,  to  British  Colum¬ 
bia.  I  have  seen  no  specimens  of  it  from  south  of  Point  Conception.  Herman  says 
that  fully  winged  forms  are  from  the  far  north  and  brachypterus  individuals  from  the 
southern  part  of  the  range.  Thus,  it  would  be  unlikely  that  individuals  of  this 
species  could  be  carried  by  the  prevailing  northwest  winds  south  of  Point  Concep¬ 
tion. 

In  a  recent  extensive  year-around  survey  of  seashore  Staphylinidae  in  Santa 
Barbara  County,  California,  R.  E.  Orth  collected  many  B.  fenyesi,  but  no  B.  mon¬ 
stratus.  My  years  of  collecting  on  the  southern  California  beaches  have  produced  the 
same  results. 

During  my  extensive  collecting  of  seashore  beetles,  I  have  noticed  an  invariable 
distinction  in  the  microhabitat  preferred  by  each  of  these  species. 
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B.  fenyesi  is  not  encountered  on  the  seashore  as  often  as  some  other  staphylinids 
(i.e.,  Tarphiota  geniculata  Maklin,  Aleochara  sulcicollis  Mannerheim,  Cafius  can- 
escens  Maklin,  and  C.  seminitens  Horn,  any  of  which  may  be  found  in  any  clump 
of  damp  wrack).  B.  fenyesi  is  found  almost  exclusively  in  moderately  massive  ac¬ 
cumulations  of  wrack  which  have  been  on  the  beach  long  enough  to  become  well 
decayed.  With  experience  collecting  on  the  beach,  it  is  often  possible  to  forecast  find¬ 
ing  this  species  by  the  appearance  of  the  wrack  from  a  distance.  If  wrack  has  been  wetted 
by  a  recent  tide,  there  will  be  no  B.  fenyesi.  When  present,  it  often  occurs  in  large 
numbers,  sometimes  hundreds  of  individuals  in  a  single  clump  of  decaying  seaweed. 
Larvae  are  never  with  it,  contrary  to  the  usual  condition  with  other  members  of  the 
genus.  The  larva  of  this  species  is  unknown,  but  it  has  been  assumed  that  the  species 
breeds  deep  in  the  sand  and  that  the  adults  are  attracted  to  wrack  by  the  products 
of  decay  (Moore  1973,  Moore  and  Legner  1974). 

B.  monstratus,  on  the  other  hand,  does  not  occur  in  numbers  in  much  decayed 
wrack.  On  beaches  where  it  is  present  (i.e.  Cayucos,  Carmel,  Areata),  it  can  usually 
be  found  under  small  deposits  of  wrack  which  mark  the  upper  reach  of  the  last  high 
tide.  These  will  be  deposits  of  fresh  wet  seaweed,  often  in  small  clumps.  It  can  be 
common  in  such  situations,  usually  in  company  with  Ponamalota  californica  Casey 
which  may  also  be  common.  This  microhabitat  seems  so  distinct  from  that  of  B.  fenyesi 
that  it  seems  very  unlikely  that  the  2  forms  can  be  anything  but  separate  non¬ 
interbreeding  taxa.  Herman  was  correct  in  not  uniting  the  2  as  a  single  polymorphic 
species.  As  pointed  out  by  Herman,  although  the  2  species  are  similar  in  most 
characters  except  the  relative  length  of  the  pronotum  and  elytra,  there  is  no  diffi¬ 
culty  in  identifying  individual  specimens. 
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The  latest  number  of  Folia  Entomologica  Mexicana  (1977,  No.  37)  contains  4 
articles  of  note:  H.  E.  Hinton ,  “Mimicry  provides  information  about  the  perceptual 
capacities  of  predators”,  p.  19-29;  P.  Reyes-Castillo  &  G.  Quintero,  “The  species  of 
Oileus  Kaup  and  their  distribution  (Coleoptera:  Passalidae)”,  p.  31-41;  G.  Halffter  & 
V.  Halffter,  “Notas  sobre  Eurysternus  (Coleoptera,  Scarabaeidae,  Scarabaeinae)”,  p. 
42-86;  and  U.  R.  Martins ,  “In  memoriam.  Hans  Reichardt  Filho”,  p.  87-88. 
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Abstract 

The  Nearctic  genus  Benedictia  is  here  assigned  to  the  subfamily  Melo- 
lonthinae,  tribe  Pachydemini,  and  is  regarded  as  most  closely  related  to 
Neotropical  members  of  that  tribe. 


Questions  raised  while  I  was  attempting  to  identify  several  scarab 
beetles  in  a  recent  acquisition  from  Bolivia  have  led  me  to  critically 
reexamine  the  placement  of  the  Nearctic  (Texas)  genus  Benedictia  Sander¬ 
son. 

At  the  time  of  description  of  Benedicita  pilosa,  Sanderson  (1939:1) 
indicated  that  the  genus  “should  be  referred  to  the  Pleocominae  by  a  number 
of  characters,  but  appears  to  be  quite  distinct  from  . . .  Pleocoma  or  Acoma .” 
He  did  not  further  elaborate  upon  these  characters. 

Pleocoma  is  unique  among  the  Scarabaeidae  in  many  characteristics  and 
should  be  the  only  genus  in  the  subfamily  ( Acoma  belongs  in  the  Melo- 
lonthinae,  as  will  be  discussed  elsewhere).  The  especially  unique  genital 
structure  of  Pleocoma ,  along  with  a  fairly  simple  wing  venation,  eleven 
segmented  antennae,  and  “laprostict”  posterior  spiracles  are  important 
differences  from  the  simple  genitalia  (see  Sanderson  1939:14),  slightly  more 
advanced  wing  venation,  ten  segmented  antennae,  and  “pleurostict”  pos¬ 
terior  spiracles  of  Benedictia. 

There  are  a  number  of  possible  alternatives  for  placement  of  Benedictia 
if  the  multiple  segmented  antennal  club  is  considered  important.  The 
number  of  segments  in  the  antennal  club  is  4  or  5  in  Benedictia  (Sanderson 
1939:2).  Arrow  (1904:483)  indicated  that  within  Scarabaeidae,  more  than  3 
segments  in  the  antennal  club  is  found  only  in  Pleocoma  (Pleocominae), 
Pachypus  (Pachypodinae),  and,  in  Melolonthinae,  in  the  tribes  ( sensu  Dalla 
Torre)  Systellopini,  Sericini,  Liparetrini,  Melolonthini,  and  Pachydemini. 
Of  these,  Pachypodinae  and  the  tribe  Systellopini  do  not  occur  in  the  new 
world. 

Pachypodinae  is  clearly  a  “laprostict”  group,  Ynonotypic  generically, 
and  as  unique  as  Pleocominae.  Benedictia,  a  “pleurostict,”  would  have  to 
be  placed  elsewhere. 

The  Australian  Systellopini,  with  a  unique  clypeal-labral  fusion,  also 
is  a  group  that  could  not  accept  Benedictia. 

Sericini  differs  significantly  from  Benedictia  and  the  rest  of  Melolon¬ 
thinae  in  a  number  of  ways  (Machatschke  1959).  Benedictia  lacks  the  an¬ 
terior  coxal  characters,  hind  femur  and  tibial  shape,  and  mouthpart  char¬ 
acteristics  of  Sericini. 

Liparetrini  proper  is  restricted  to  the  Australian  Region  (Britton,  in 
litt.).  The  neotropical  elements  formerly  included  (now  properly  called 
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Sericoidini  Burmeister  1855,  see  Saylor  1945:79,  etc.)  differ  from  Benedictia 
in  a  number  of  ways.  Sericoidini  presently  includes  5  genera*  which  appear 
to  bear  little  if  any  relationship  to  each  other.  Of  the  genera  I  have  examined 
( Phytholaema ,  Sericoides,  as  well  as  Modialis),  Sericoidini  seems  to  have 
more  highly  conical  anterior  coxae  (approaching,  in  Sericoides,  that  of 
Sericini),  fused  abdominal  sternites,  an  8  or  9  segmented  antennae  with  a 
3  to  5  segmented  club,  and  a  bilobed  labrum  (this  characterization  does 
not  seem  incompatible  with  the  literature  on  genera  I  have  not  examined). 
Benedictia  shares  none  of  these  characteristics. 

Melolonthini  has  been  differentiated  from  Pachydemini  mainly  on  the 
basis  of  the  fusion  of  the  abdominal  sternites  (Janssens  1949:10;  Arnett 
1963:403;  Hardy  1974:4).  In  this  regard,  Benedictia  would  fall  into  Pachy¬ 
demini. 

The  tribe  Pachydemini  has  been  used  as  a  dumping  ground  for  many 
genera  whose  placement  is  uncertain,  and  it  therefore  contains  a  number  of 
entities  which  bear  little  relationship  to  each  other.  The  tribe  doesn’t 
seem  to  have  ever  been  formally  defined  or  diagnosed  in  the  form  pre¬ 
sented  by  Dalla  Torre  (1913:291);  difficulties  characterizing  Benedictia 
or  other  genera  as  Pachydemines  can  be  traced  to  this  lack  of  definition. 
The  changes  needed  to  bring  definition  and  unity  to  the  tribe  are  beyond 
the  scope  of  this  paper;  however,  they  will  be  attempted  in  a  study  of  the 
higher  classification  of  the  Melolonthinae  now  underway.  Despite  the  lack 
of  a  clear  definition  of  the  tribe,  it  seems  acceptable  to  compare  and  asso¬ 
ciate  taxa  with  genera  presently  placed  in  Pachydemini. 

Since  Dalla  Torre,  14  genera  have  been  added  and  2  removed  from  the 
66  he  included  in  the  tribe.  Pachydemini  is  predominately  African,  and  at 
present  includes  78  genera  (42  Ethiopian,  13  Palearctic,  15  Neotropical, 
3  Nearctic,  3  Australian  and  2  Oriental).  The  type  genus,  Pachydema,  occurs 
throughout  the  Southern  Palearctic  (mainly  N.  Africa)  and  the  Middle 
East. 


Figs.  1  and  2,  Benedictia  pilosa.  Figs.  3  and  4,  Acylochilus  sp. 


* Haplodema,  Sericoides,  Phytholaema ,  Zahurina,  and  Octotemna  (see  Saylor  1945:79);  Plec 
trodes  and  Hypotrichia  have  been  transferred  out  (see  Hardy  1974);  Modialis  would  seem  to 
belong  in  Macrodactylini  (see  Dalla  Torre  1913:321,  footnote). 


THE  COLEOPTERISTS  BULLETIN  32(1),  1978 


69 


Benedictia  is  related  to  the  South  American  pachydemine  fauna.  A 
recent  series  of  papers  by  Martinez  (1959,  1972,  1973,  1975)  has  clarified  and 
expanded  the  knowledge  of  the  Neotropical  Pachydemini.  Although  I  have 
only  examined  a  few  of  the  15  genera,  Martinez  (1975)  adequately  charac¬ 
terized  them  and  presented  a  key  to  the  genera. 

In  habitus  and  a  number  of  other  morphological  characteristics  Bene¬ 
dictia  resembles  Acylochilus  (Acylochilus)  Ohaus  spp.  (Figs.  1-4)  but  differs 
enough  from  this  genus  to  maintain  the  generic  separation.  Benedictia 
shares  with  Acylochilus  the  shape  of  the  posterior  leg  (Figs.  5,  6),  the  massive 
hind  coxae,  the  thickening  of  the  front  and  clypeus  (Figs.  7,  8)  a  simplified 
genital  structure,  and  a  similar  gestalt  (Figs.  1-4).  It  differs  in  the  shape  of 
the  clypeus,  the  number  of  antennal  segments,  and  the  dentation  of  the  tar¬ 
sal  claws. 


Figs.  5,  7  and  10,  Acylochilus  sp.  Figs.  6,  8  and  11,  Benedictia  pilosa. 
Fig.  9,  Sparmannia  sp.  Figs.  5  and  6,  posterior  legs.  Figs.  7  and  8,  frontal 
view  of  head.  Figs.  9,  10  and  11,  posterior  tarsal  claws. 
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Genera  currently  included  in  Pachydemini  have  antennae  with  8-11  seg¬ 
ments  (all  old  world  genera  I  have  knowledge  of  have  10  or  11;  new  world 
species  have  8,  9,  or  10  segments*). 

Among  the  Pachydemini  many  genera  have  cleft  tarsal  claws  ( Phobetus , 
Acylochilus,  Myloxena,  Leuretra,  etc.),  although  to  my  knowledge  no  other 
new  world  genus  has  the  claws  tridentate  as  in  Benedictia.  However,  at 
least  some  old  world  genera  (see  Fig.  9,  Sparmannia  sp.)  do  have  tridentate 
claws. 

Benedictia  keys  to  couplet  11  in  Martinez’s  1975  key,  which  may  be 
modified  as  follows: 

11.  Antennal  club  with  4  or  5  segments— Benedictia  Sanderson, 

1939 

—Antennal  club  with  6  segments,  the  base  of  the  4th  segment 


slightly  dilated  medially  into  a  small  lamella .  12 

—Antennal  club  with  7  segments .  15 


I  believe  Benedictia  pilosa  to  be  a  relictual  species,  with  its  closest 
relatives  in  the  Neotropical  area. 

I  would  like  to  thank  Mr.  L.  Ling  and  Dr.  H.  Howden  for  taking  Figs. 
5-11  on  the  Scanning  Electron  Microscope  at  Carleton  University;  and  Dr. 
F.  G.  Andrews  for  reading  the  manuscript. 
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A  NEW  SPECIES  OF  CHOLOMUS  FROM  PANAMA 
(COLEOPTERA:  CURCULIONIDAE:  CHOLINAE) 

Patricia  Vaurie 

American  Museum  of  Natural  History 
Central  Park  West  at  79th  Street 
New  York,  NY  10024 

Abstract 

Cholomus  panamensis  is  described  from  Panama;  the  genus,  now  of  5 
species,  is  briefly  characterized. 


In  material  sent  to  me  by  Dr.  Henry  P.  Stockwell  of  the  Canal  Zone, 
Panama,  I  found  a  new  species  of  the  peculiar  genus,  Cholomus  Roelofs. 
The  new  species  is  from  Central  America,  whereas  the  4  other  known  species 
are  from  South  America  (Colombia  and  Ecuador).  Specimens  are  ap¬ 
parently  rare  as  I  have  seen  only  3  specimens  of  the  new  species  and  only 
13  of  the  4  other  species.  Nothing  has  been  published  on  their  habits.  Since 
its  description  in  1880,  this  aberrant  genus  has  been  mentioned  in  the  litera¬ 
ture  only  3  or  4  times. 

The  following  characters,  not  repeated  in  the  species’  description,  should 
serve  for  recognition  of  the  genus: 

Metasternum  in  lateral  view  very  tumid  and  advanced  beyond  line  of  prothorax 
(fig.  1);  eyes  very  small,  widely  separated  above,  generally  hidden  by  large  sub¬ 
ocular  lobe  of  pronotum;  pronotum  with  anterior  border  produced  over  head; 
scutellum  very  small;  front  coxae  very  widely  separated;  metepisternum  very 
narrow;  prosternum  with  anterior  border  deeply  excavate;  femora  with  inner  tooth 
minute  or  obsolete;  tibiae  uncinate  (mucro  lacking),  with  fringe  of  setae  confined 
to  apex,  not  ascending  tibiae;  claws  at  base  connate.  Males  with  long  projection 
on  mesosternum  between  coxae;  abdomen  with  inner  apex  of  terminal  segment  bent 
inward. 


Cholomus  panamensis  Vaurie,  new  species 

Fig.  1 

Type-series:  Holotype,  male,  Panama,  Panama,  Cerro  Campana,  850 
meters,  8°  40'  N  19°  56'  W,  13-V-1973,  Henry  P.  Stockwell,  and  2  female 
paratypes  with  same  data,  but  1  at  800  m.,  29-IV-1970,  and  1  at  8°  40'  N  7°  56' 
W,  l-VII-1972,  in  Stockwell  collection,  Ancon,  Canal  Zone,  Panama. 

Diagnosis:  Resembling  other  species  in  having  clusters  of  yellow 
scales  on  elytra,  but  pattern  differing  (see  below).  Male  differing  from 
males  of  other  species  in  having  apex  of  aedeagus  truncate-emarginate,  not 
acuminate  or  rounded,  and  mesosternal  projection  tongue  shaped  and 

flattish,  not  recurved. 

Range:  Known  only  from  the  type-locality. 

Description:  Holotype,  male,  length  13  mm.  Black  with  yellow  scales  on 
dorsum.  Pronotum  with  2  lateral  stripes  of  roundish,  yellow,  horizontal  scales, 
stripes  not  reaching  apex;  elytra  with  some  scales  on  humerus,  and  striae  with  from 
2  to  7  clusters  consisting  of  from  8  to  20  or  more  dense  yellow  scales;  sutural 
striae  not  scaly.  Rostrum  arcuate,  slightly  longer  than  pronotum,  punctate  densely 
but  finely  from  base  to  insertion  of  antennae.  Antennae  inserted  in  front  of  middle  of 
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rostrum.  Pronotum  rather  flat,  but  feebly  concave  at  middle  and  base,  densely, 
finely  punctate,  but  with  several  feeble  tubercles.  Elytra  wider  than,  and  about 
twice  length  of,  pronotum;  disk  deplanate;  striae  with  large,  squarish  foveae  sep¬ 
arated  by  their  diameter;  intervals  with  scarcely  visible  minute  granules;  base  bi- 
sinuate,  with  anterolateral  sharp  angles;  subapical  callus  evident.  Prosternum  with 
sides  tuberculate.  Mesosternum  with  tongue-shaped,  nearly  flat,  impunctate  pro¬ 
jection  extending,  in  lateral  view,  at  sharp  angle  beyond  middle  coxae.  Femora  with 
small  tooth.  Front  tarsi  larger  than  other  tarsi.  Abdomen  with  segments  1  and  - 
concave  medially;  terminal  segment  with  sparse  hairs  and  2  depressions  each  side  or 
apex;  bent-inward  apical  flap  triangular  medially.  Aedeagus  with  parameres  and 
basal  sclerite  (inner  armature);  median  lobe  short,  square;  apex  truncate  with  small 

median  emargination.  ,  ,  _ 

Variation:  The  2  females  measure  11  and  13  mm.  They  differ  from  the  male  t>pe 
in  having  the  rostrum  narrower,  the  antennae  inserted  farther  back,  the  mesostemal 
projection  merely  tumid,  not  extending  beyond  the  middle  coxae,  the  abdomen  con¬ 
vex,  not  depressed,  the  front  tarsi  smaller,  the  anterolateral  angle  of  the  elytra 
lacking,  the  sides  of  the  metasternum  with  scattered  scales.  In  1  female  the  surface 
of  the  pronotum  is  entirely  flatly  tuberculate  as  well  as  punctate.  In  both  paratypes 
there  is  no  concavity  on  the  pronotum,  but  a  narrow,  raised,  impunctate  median 


line. 

Discussion:  The  2  to  7  scaly  clusters  of  the  elytral  striae  are  spaced 
irregularly,  not  in  the  same  position  on  all  rows,  and  they  thus  form  a  kind 
of  vague  pattern  of  dots  which  is  quite  different  from  the  V-shaped  or  trans¬ 
verse  patterns  of  the  4  other  species. 


Key  Characters 

In  my  key  (1974:6),  C.  panamensis  does  not  agree  with  either  statement 
in  the  first  couplet;  therefore  this  couplet  may  be  preceded  by  the  follow¬ 
ing: 

la.  Elytra  with  scales  not  in  V-shaped  stripes;  scales  in  front  of 
subapical  callus  forming  circle  of  5  to  7  scaly  clusters, 
elytra  of  male  lacking  basal  lateral  carina  C.  panamensis 

la'.  Elytra  with  scales  in  V-shaped  stripes;  subapical  scales,  if 
present,  forming  transverse  band;  elytra  of  male  with  feeble 
or  strong  basal  lateral  carina  1 
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A  NEW  SPECIES  OF  TRIBOLIUM  FROM  ARIZONA 
(COLEOPTERA:  TENEBRIONIDAE) 

Charles  A.  Triplehorn 

Department  of  Entomology,  The  Ohio  State  University, 

Columbus  OH  43210 


Abstract 

A  new  species,  Tribolium  setosum,  is  described  from  Arizona.  Character¬ 
istics  which  distinguish  it  from  similar  species  are  presented. 


Because  several  species  of  Tribolium  are  ubiquitous  and  important  pests 
of  various  kinds  of  cereal  products,  the  genus  is  one  of  the  most  thoroughly 
studied  among  the  Tenebrionidae.  The  most  recent  comprehensive  taxo¬ 
nomic  treatment  of  the  genus  is  that  of  Hinton  (1948)  in  which  17  species 
were  described  as  new  and  interspecific  relationships  were  established  on  a 
world-wide  basis.  I  have  used  Hinton’s  paper  on  numerous  occasions  and 
found  it  to  be  outstanding  in  enabling  one  to  quickly  and  confidently  iden¬ 
tify  species  of  Tribolium. 

It  was  a  genuine  surprise,  therefore,  when  the  following  remarkable  new 
species  appeared  in  2  different  collections  of  Tenebrionidae  sent  to  me  for 
identification. 


Tribolium  setosum  Triplehorn,  new  species 

Holotype  (sex  undetermined):  Body  subparallel-sided,  moderately  convex, 
reddish-brown,  shining,  clothed  both  dorsally  and  ventrally  with  very  fine,  pale, 
sparsely  distributed  setae  which  are  erect  on  dorsum  and  inclined  caudad  on  ventral 
surfaces.  Those  of  elytra  confined  to  crests  of  elytral  keels.  Head  shallowly  but 
coarsely  and  confluently  punctured  between  eyes;  epistomal  margin  truncate, 
rounded  laterally  and  smoothly  continuous  with  genae;  eye  large,  strongly  reni- 
form,  gena  extending  about  to  middle  (5  facets  in  narrowest  part),  ventral  lobe 
slightly  larger  than  dorsal  lobe;  eyes  separated  ventrally  by  about  twice  diameter 
of  one  eye;  lateral  angle  of  maxillary  fossa  blunt  (as  in  T.  parallelum );  antenna 
with  six-segmented  club  which  is  not  abruptly  differentiated;  terminal  segment  with 
apex  strongly  rounded.  Pronotum  3/4  as  long  as  broad,  broadest  behind  middle, 
base  distinctly  broader  than  apex;  sides  feebly  arcuate  and  not  at  all  sinuate;  basal 
and  apical  margins  feebly  bisinuate;  apical  angles  not  at  all  prominent;  basal 
angles  slightly  obtuse;  base  and  sides  thickly  margined,  marginal  bead  continuing 
around  apex  but  absent  about  middle  third  of  apical  margin;  disc  irregularly, 
coarsely  and  confluently  punctured,  individual  punctures  not  well  defined;  mar¬ 
ginal  setae  evident  even  at  low  magnifications.  Elytra  with  characteristic  keels  on 
elytral  intervals  relatively  low;  sutural  keel  scarcely  evident,  6th  widely  and 
repeatedly  interrupted,  8th  continuous  but  poorly  defined;  striae  evident  only  as 
deep-seated  pigment  spots,  surface  between  keels  minutely  rugulose;  setae  on  crests 
of  keels  evident  only  when  viewed  laterally,  marginal  setae  fairly  conspicuous. 
Ventral  surface  finely  and  sparsely  punctured,  each  puncture  bearing  a  fine,  pale, 
seta  which  is  inclined  caudad;  lateral  marginal  lines  complete  on  abdominal  sterna 
1  and  2,  abbreviated  posteriorly  on  sternum  3;  sternum  5  without  marginal  line. 
Length:  4.7mm;  width:  1.6mm. 

Types :  Holotype,  Arizona,  Pima  County,  Tucson,  30  July,  1968,  K.  Stephan 
(USNM  #75361);  paratype,  Arizona,  Pima  County,  Tucson  Mountains  (3000'),  6  July, 
1967,  David  E.  Bixler  (Ohio  State  University  Collection  of  Insects  and  Spiders). 
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Discussion :  This  species  may  be  distinguished  from  all  other  known  spe¬ 
cies  of  Tribolium  by  the  fine,  erect  setae  of  the  head,  pronotum  and  elytral 
keels  In  Hinton’s  1948  key  it  will  run  to  T.  linsleyi  Hinton,  which  lacks  the 
conspicuous  dorsal  setae,  has  the  fifth  abdominal  sternum  distinctly  mar¬ 
gined,  is  larger  in  size,  darker  in  color,  has  the  ventral  surface  coarsely 
punctured,  etc.  T.  setosum  clearly  belongs  to  Hinton’s  brevicorne  g™up> 
members  of  which  appear  to  be  indigenous  to  the  Western  Hemisphere.  The 
brevicorne  group  is  characterized  by  having  the  marginal  bead  of  the  pro¬ 
notum  continuing  smoothly  around  the  apical  angles  and  along  the  apical 
margin.  The  group  consists  of  6  species  (including  T.  setosum ):  T.  carinatum 
Hinton  from  Argentina,  T.  gebieni  Uttenboogaart  from  Brazil  and  ara- 
guay,  T.  linsleyi  Hinton  from  Mexico,  and  T.  brevicorne  (LeConte)  and  1. 
parallelum  (Casey)  from  western  United  States. 

David  E.  Bixler  provided  considerable  ecological  data  for  the  para- 
type.  It  was  taken  in  a  pitfall  trap  at  Gates  Pass  in  the  Tucson  Mountains 
west  of  Tucson,  Arizona.  The  plant  community  was  a  palo  verde-saghuaro 
alluvial  association.  Although  a  battery  of  30  traps  saturated  the  area  for 
the  full  summer,  only  the  single  specimen  was  taken. 


Tribolium  setosum  Triplehorn,  new  species,  head  and  pronotum. 
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I  thank  the  2  outstanding  collectors,  David  E.  Bixler  and  Karl  H. 
Stephan,  for  providing  the  specimens  upon  which  this  paper  is  based  and  for 
their  generosity  in  allowing  me  to  place  those  specimens  in  institutional 
collections.*  D.  J.  Borror  and  T.  J.  Spilman  contributed  helpful  sugges¬ 
tions  in  the  preparation  of  this  paper  for  which  I  am  grateful. 


*  Since  the  description  was  prepared,  the  Karl  Stephan  Collection  was  sold  to  the  Florida 
State  Collection  of  Arthropods  (FSCA).  Through  Dr.  Robert  E.  Woodruff,  permission  was  ob¬ 
tained  to  deposit  the  Holotype  in  USNM  as  a  gift  from  FSCA. 
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A  NEW  NAME  FOR  A  CHRYSOMELID  BEETLE1 

Edward  G.  Riley 

Department  of  Entomology,  University  of  Missouri,  Columbia,  MO  65201 

Schaeffer  (1933)  described  a  variety  of  Colaspis  brunnea  (Fabricius)  from  Florida 
and  named  it  floridana.  Blake  (1974),  in  her  revision  of  the  costate  species  of  Colaspis 
in  the  United  States,  elevated  Schaeffer’s  variety  to  specific  status.  Later,  Blake  (1977) 
published  descriptions  of  5  new  species  of  metallic  green  Colaspis  formerly  con¬ 
fused  with  Colaspis  favosa  Say.  To  one  of  these  she  assigned  the  name  C.  floridana. 
The  name  C.  floridana  of  Blake  (1977)  therefore  is  a  junior  homonym  and  must  be 
replaced  with  a  new  name. 

When  I  called  Mrs.  Blake’s  attention  to  this  matter,  she  graciously  (in  lift.)  gave 
me  permission  to  rename  this  species.  Since  a  species  named  in  her  honor  already 
exists  in  this  genus,  namely  Colaspis  blakeae  Ostmark  (1975,  p.  2),  I  hereby  propose 
the  name  Colaspis  pseudofavosa  Riley,  new  name,  as  a  replacement  since  this  spe¬ 
cies  is  very  similar  to  C.  favosa  Say. 

I  am  indebted  to  D.  R.  Whitehead  and  R.  E.  White  for  their  critique  of  this  note. 
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seum,  67  Spottiswoode  Park  Rd.,  Spore  2,  SINGAPORE. 

FOR  SALE:  Melolonthinae— very  rare  Euchirus  dupontianus  at  $1 50/pair,  postpaid  airmail.  Assorted  Asian 
Coleoptera  $1 00/box.  Mrs.  Zenaida  Jardiniano,  Nepomuceno  Street,  Boac,  Marinduque  3801,  PHILIP- 
PINES 

PSEPHENIDAE  (PSEPHENINAE,  EUBRIINAE,  EUBRIANACINAE,  PSEPHENOIDINAE):  Revising  for  world  Re¬ 
quest  loan  of  specimens  from  all  areas.  Harley  P.  Brown,  Zoology  Dept.,  Univ.  Oklahoma,  Norman, 

OK  73019.  ...  . 

HYDROPHILIDAE  WANTED:  Preserved  in  isopropyl-carnoy  (3:1  isopropyl  to  glacial  acetic  acid)  for  chromosome 

analysis.  Will  exchange  other  families  similarly  preserved.  Stan  Malcolm,  Box  U-43,  Biol.  Sci.  Grp.,  Univ. 
of  Connecticut,  Storrs,  CT  06268 

CERAMBYCIDAE:  Buy,  exchange  all  species  from  neotropical  region,  especially  from  Central  America;  ask 
for  list.  Dr.  K.-E.  Hudepohl,  Brunnenhof,  D-8134  Aschering,  West  Germany. 

WANTED:  Carabus,  Calosoma,  Cychrus,  Scarabaeidae,  Cerambycidae  in  exchange  for  same  or  other  families 
from  Austria,  Belgium,  France,  Germany,  Italy.  Maurizio  di  Leo,  Via  Corsica  #1, 40135  Bologna,  Italy. 

TENEBRIONIDAE:  Wanted— literature  from  South  America,  for  purchase  or  in  exchange  for  named  specimens; 
wanted— specimens  from  Patagonia,  Andes  Range,  and  arid  areas  of  South  America  for  study.  Luis  E. 
Pena  G.,  P.0  Box  2974,  Santiago,  Chile. 

FOR  SALE:  5m  x  2.5  m  linear  MALAISE  TRAPS.  Collecting  heads  utilize  cyanide  i/or  alcohol.  Proven  design 
used  world  wide.  Additional  information  &  prices  write  D.  A.  Focks,  P.  O.  Box  12852,  Gainesville,  FL  32604 

FOR  SALE:  We  have  many  new  colourful  butterflies  from  Burma,  Thailand,  Indonesia,  and  Sumatra,  as  well  as 
from  Malaysia.  Good  quality  assured.  Reasonable  prices.  Smlitybig  orders  welcome.  Will  send  by  air  mail 
to  your  home.  The  Global  Colosseum,  Tanjong  Pagar  P.  O.  Bo*  1 1 ,  Tanjong  Pagar,  Spore  2,  Singapore 

FOR  SALE:  R.  C.  L.  Perkins,  David  Sharp,  &  others,  Fauna  Hawaiiensis,  1910,  Vol.  I-III  complete,  bound,  ex¬ 
cellent  condition,  with  many  original  descriptions,  $400.  E.  J.  Ford,  Jr.,  103  South  Gay  Street,  Room  517, 
Baltimore,  MD  21202. 

WANTED:  Coieopterorum  Catalogus  #71  A.  Zimmermann,  #79  A.  Knisch;  On  aquatic  carnivorous  Coleoptera 
or  Dytiscidae  by  D.  Sharp;  British  water  beetles  vols.  I,  II  by  F.  Balfour-Browne.  Sh.  Hossemie,  Dept.  Biol., 
College  of  Arts  &  Sciences,  Pahlavi  University,  Shiraz,  IRAN. 

ILLUSTRATIONS:  Accurate  habitus  drawings  enhance  any  taxonomic  paper,  but  many  authors  have  neither 
time  nor  talent  to  do  their  own.  I  have  both,  available  for  a  reasonable  charge.  Accuracy,  satisfaction 
guaranteed.  M.  C.  Thomas,  2867  NE  7th  St.,  Apt.  D,  Ocala,  FL  32670. 

AVAILABLE  WITHOUT  CHARGE:  The  1961  Directory  of  Zoological  Taxonomists  of  the  World,  an  attractively 
bound  volume  of  over  400  pages,  listing  9000  taxonomists  with  their  specialties.  Send  a  mailing  label  and 
1 5<t  in  stamps  to:  R.  E.  Blackwelder,  Box  500,  Makanda,  IL  62958, 

EXCHANGE:  Gyrinidae,  Lucamdae,  Cleridae,  Scarabaeidae  from  the  Soviet  Union,  for  beetles  of  these  or 
other  families  from  all  over  the  world.  L.  Mints,  1233  N.  Orange  Grove, #3,  Los  Angeles,  CA  90046. 

CATALOG:  Beetles,  butterflies,  and  moths  from  Africa,  USA,  Brazil,  and  most  places  .  .  .  64  page  catalog  for 
$1 .00.  Complete  Scientific,  P.O.  Box  307,  Round  Lake,  IL  60073. 

INDIAN  COLEOPTERA:  For  sale,  beetles  of  all  families,  mostly  unmounted  papered  specimens  with  full  data 
Individual  families  can  be  supplied,  by  arrangement  with  specialists  Beetles  from  soil/ litter,  M.  V.  light, 
pitfall  and  malaise  traps  and  with  ecological  data.  For  further  information  and  rates,  write  K.  D.  Ghorpade, 
Dept.  Ent.,  Univ.  Agril.  Sci.,  Bangalore  560024,  INDIA. 

PURCHASE  OR  EXCHANGE:  Wanted-North,  Central,  and  South  American  Cerambycidae;  offered-European 
Cerambycidae.  Dr.  Peter  Schurmann,  A-9020  Klagenfurt,  Beethoven-strasse  46,  AUSTRIA. 

EXCHANGE:  Wanted— Dytiscidae  of  world;  offered— beetles  from  central  Europe.  Witold  Wiezlak,  04-607 
Warszawa,  Trawiasta  29  B,  POLAND 
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ANISOCNEMUS,  A  NEOTROPICAL  GENUS: 
CLASSIFICATION  AND  GEOGRAPHICAL  DISTRIBUTION 
(COLEOPTERA:  CARABIDAE:  HARPALINI) 

Danny  Shpeley  and  George  E.  Ball 

Department  of  Entomology,  University  of  Alberta, 

Edmonton,  Alberta,  Canada  T6G  2E3 

Abstract 

Adults  of  this  genus  are  distinguished  from  those  of  other  selenophorines 
by  a  combination  of  front  tibia  markedly  broadened  with  crenulate  outer 
margin,  and  elytral  striae  2  and  5  each  with  a  row  of  setigerous  punctures. 
Adults  of  the  two  allopatric  species  of  Anisocnemus  are  distinguished  from 
one  another  by  differences  in  form  of  the  pronotum  and  by  presence  or  ab¬ 
sence  of  adhesive  vestiture  on  the  ventral  surfaces  of  the  middle  tarsi  of 
males.  A.  validus  Chaudoir,  1843,  is  known  only  from  northeastern  South 
America  (Venezuela),  and  A.  amblygonus,  new  species  (type  locality— Mex¬ 
ico,  Oaxaca,  La  Ventosa),  ranges  from  the  Tropic  of  Cancer  on  the  Pacific 
coast  of  Mexico  to  northwestern  South  America.  Relationships  of  Anisoc¬ 
nemus  cannot  be  detailed  because  the  probable  sister  group  was  not  identi¬ 
fied.  The  suggested  pattern  of  evolution  is:  origin  of  a  stock  with  adults 
adapted  for  burrowing  in  the  lowland  tropics  of  northern  South  America; 
dispersal  in  late  Tertiary  or  early  Quaternary,  followed  by  isolation  in 
separate  refugia  of  the  descendants  of  the  original  dispersing  stock;  differ¬ 
entiation,  followed  by  re-dispersal.  The  northernmost  stock  which  gave  rise 
to  A.  amblygonus  may  have  survived  either  in  a  refugium  in  northernmost 
South  America,  or  else  in  one  in  Middle  America.  Because  adults  fly  read¬ 
ily,  dispersal  into  Middle  America  could  have  occurred  before  that  area 
and  South  America  were  connected  by  a  land  bridge. 


At  La  Ventosa,  Oaxaca— the  place  of  the  winds— beside  the  main  highway 
that  crosses  the  Isthmus  of  Tehuantepec,  is  a  rather  dingy  establishment,  in¬ 
cluding  a  gas  station  and  a  restaurant  with  clanging  metal  doors  and 
louvred  windows.  It  is  an  oasis:  a  watering  hole  where  field  biologists  and 
their  vehicles  can  obtain  necessary  sustenance,  and  can  rest  during  the  day, 
shaded  from  the  sun  and  protected  from  the  winds  that  blow  seemingly  un¬ 
remittingly,  across  this  cut-over,  semi-desolate  tropical  lowland  plain.  It 
is  a  place  to  rest,  and  for  the  outbound  travellers  from  the  north,  a  place 
to  contemplate  and  anticipate  fine  collecting  to  the  east,  in  the  Neotropi¬ 
cal  Chiapan  highlands,  but  with  expectations  tempered  by  recent  experi¬ 
ences  in  the  Oaxacan  sierras,  some  100  kilometers  to  the  west. 

How  insects  manage  to  fly  in  the  windy  conditions  that  prevail  in  this 
country  seems  something  of  a  mystery:  but,  fly  they  do,  and,  attracted  at 
night  by  the  lights  of  the  gas  station,  they  gather  near  the  walls  of  the  res¬ 
taurant,  and  on  the  gravel,  near  the  gas  pumps.  Conspicuous  among  such 
hexapod  refugees  from  the  winds  are  rather  bulky  selenophorines  of  the 
genus  Anisocnemus.  They  are  ignored  or  carelessly  squashed  underfoot  by 
those  who  man  the  gas  pumps,  but  they  are  seized  and  preserved  by  certain 
biped  refugees  from  the  winds:  the  coleopterists.  It  was  here  that  the  junior 
author  first  encountered  these  beetles  as  living  organisms.  They  and  their 
relatives  are  the  subject  matter  of  this  paper. 
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Relationships  of  the  nine  selenophorine  genera  that  inhabit  the  tropical 
and  temperate  parts  of  the  New  World  are  not  well  understood  nor  will 
they  be,  until  the  most  diverse  genera  of  the  group,  Selenophorus  Dejean 
and  Athrostictus  Bates,  have  been  studied  in  detail.  Completion  of  such  a 
task  is  not  near  at  hand,  though  work  is  in  progress  on  the  Middle  American 
species  of  Selenophorus.  In  the  meantime,  it  seems  desirable  to  review  some 
of  the  less  diverse  groups,  to  provide  experience  and  background  informa¬ 
tion  for  the  more  extensive  studies.  To  this  end,  the  junior  author  published 
two  papers  about  the  species  and  characteristics  of  Aztecarpalus  (Ball  1970, 
1976).  Here  we  treat  similarly  Anisocnemus  and  its  species. 

The  senior  author  undertook  the  work  necessary  to  characterize  the  taxa, 
studied  geographical  variation,  and  prepared  the  tables,  illustrations,  and  a 
first  draft  of  the  text.  To  the  latter,  the  junior  author  added  notes  about 
types,  based  on  his  observations,  and  wrote  the  introduction  and  sections 
about  relationships  and  evolution. 
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Materials  and  Methods 


Material.  This  comprises  564  adults  of  Anisocnemus ,  plus  a  few  selected 
specimens  of  each  of  the  other  New  World  selenophorine  genera.  Some  of 
the  Anisocnemus  specimens  were  collected  by  the  junior  author  and  various 
field  companions,  but  most  were  borrowed  from  the  institutions  listed 
below.  Acronyms  associated  with  names  of  institutions  are  used  in  the  text 


to  indicate  sources  of  specimens. 

AMNH  American  Museum  of  Natural  History,  New  York,  N.Y.  10024,  L.  H.  Her¬ 
man,  Jr. 

CAS  California  Academy  of  Sciences,  San  Francisco,  Calif.  94118,  D.  H.  Kava- 
naugh 

FD AG  Florida  Dept,  of  Agriculture,  Gainesville,  Fla.  32601 ,  R.  E.  W oodruff 
FMNH  Field  Museum  of  Natural  History,  Chicago,  Illinois  60605,  H.  Dybas 


THE  COLEOPTERISTS  BULLETIN  32(2),  1978 


79 


MCZ  Museum  of  Comparative  Zoology,  Cambridge,  Mass.  02138,  J.  C.  Scott 
MNHP  Museum  National  d’Histoire  Naturelle,  Paris,  A.  Bons 
OSUC  Oregon  State  University,  Corvallis,  Oregon  97331,  P.  O.  Ritcher 
TAMU  Texas  A&M  University,  College  Station,  Texas  77840,  H.  R.  Burke 

UAIC  University  of  Arkansas,  Fayetteville,  Arkansas  72701,  R.  T.  Allen 

UASM  University  of  Alberta,  Strickland  Museum,  Edmonton,  Alberta  T6G  2E3 
UCD  University  of  California,  Davis,  California  95616,  R.  O.  Schuster 
USNM  Smithsonian  Institution,  Washington,  D.C.  20560,  R.  D.  Gordon,  T.  L. 

Erwin 

Methods.  These  are  standard.  Measurements  described  below  were  made 
with  an  ocular  micrometer  mounted  in  a  Wild  M5  stereobinocular  micro¬ 
scope,  at  a  magnification  of  12  diameters. 

Length  of  head— linear  distance  from  base  of  clypeus  to  posterior  mar¬ 
gin  of  compound  eye. 

Width  of  head  (Hw)— linear  transverse  distance  across  head  and  eyes. 

Length  of  pronotum  (Pl)-linear  distance  along  mid-line  from  base  to 
apex. 

Maximum  width  of  pronotum  (Pmw)— greatest  transverse  distance  across 
pronotum. 

Pronotum,  width  at  base  (Pbw)— linear  distance  between  hind  angles. 

Pronotum,  width  at  apex  (Paw)— linear  distance  between  anterior  angles. 

Length  of  elytra  (El)— length  of  longer  elytron,  from  basal  groove  to 
apex. 

Size  was  expressed  as  Standardized  Body  Length  (SBL),  and  is  the  sum  of 
Length  of  Head,  PI  and  El.  The  following  ratios  were  calculated:  Hw/Pl; 
Hw/Pmw;  Pbw/Pmw;  Paw/Pmw;  Pl/Pbw;  and  Pl/El.  In  order  to  deter¬ 
mine  the  nature  and  amount  of  geographical  variation  in  A.  amblygonus 
new  species,  standard  statistics  were  calculated  for  SBL  and  these  ratios, 
and  are  presented  in  Tables  1  and  2  for  population  samples  collected  at 
Tehuantepec,  Mexico,  and  at  Valledupar,  Colombia.  These  localities  were 
chosen  because  they  are  widely  separated,  and  each  was  represented  by 
enough  specimens  to  make  statistical  analysis  worthwhile. 

The  following  ratios  were  calculated  for  comparison  with  those  of  other 

genera,  and  are  included  only  in  the  description  of  Anisocnemus : 

length  of  longer  spur  of  hind  tarsus/length  of  hind  basitarsus  (article  1),  measured 
on  the  dorsal  surface. 

Scape-Tarsal  ratio— for  males,  length  of  antennal  scape/width  of  front  tarso- 
mere  4.  This  is  an  indication  of  the  relative  width  of  the  front  tarsal  articles  of  males. 

Illustrations  were  made  with  the  aid  of  a  camera  lucida  mounted  on  a 
Wild  M5  stereobinocular  microscope.  The  scale  markings  represent  one 
mm.  for  all  illustrations.  Because  diagnostic  features  of  the  genus  and  its 
two  species  are  so  simple,  illustrations  clearly  indicate  the  diagnostic  fea¬ 
tures  of  these  taxa.  Thus,  keys  seem  unnecessary  and  are  not  provided.  Also, 
the  descriptions  of  the  species  are  very  brief,  and  they  should  be  studied  in 
conjunction  with  the  more  extensive  characterization  of  the  genus. 

Recognition  and  Ranking  of  Taxa 

This  group  is  ranked  as  a  genus  because  of  the  amount  of  structural  di¬ 
vergence  in  form  of  the  front  tibiae  between  the  included  species  and  those 
included  in  other  selenophorine  genera.  Additional  criteria  involve  mono- 
phyly  (the  two  species  of  Anisocnemus  are  so  similar  to  one  another  that 
they  must  be  descended  from  an  immediate  common  ancestor,  and  the  taxa 
exhibit  a  contiguous  geographical  range),  and  occupation  of  a  distinctive 
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adaptive  zone  ( Anisocnemus  adults  are  probably  burrowers  in  soil).  Fur¬ 
ther  work  may  show  a  sister-group  relationship  between  Anisocnemus  and 
one  of  the  species  groups  included  in  Selenophorus.  If  so,  the  two  genera 
should  be  combined,  but  for  the  present,  we  prefer  to  recognize  these  taxa 
as  generically  different. 

The  basis  for  recognizing  species  is  that  two  allopatric  forms  are  clearly 
distinguished  from  one  another  by  marked  differences  in  two  characters. 
Though  allopatric,  the  ranges  of  the  two  groups  are  sufficiently  close  to 
suggest  that  either  intermediates  do  not  exist,  or  if  they  do,  they  are  con¬ 
fined  to  a  narrow  zone.  Thus  it  seems  reasonable  to  infer  that  the  two  forms 
are  either  reproductively  isolated  or  almost  so,  and  therefore  qualify  as 
distinct  species. 


Classification  and  Description 
Anisocnemus  Chaudoir,  1843 

Anisocnemus  Chaudoir,  1843:394.  Lacordaire,  1854:295.  Csiki,  1932:1194. 
Van  Emden,  1953:516. 

Type  Species:  Anisocnemus  validus  Chaudoir,  1843:394.  (By  monotypy). 

A  combination  of  three  structural  features  distinguish  adults  of  Ani¬ 
socnemus  from  those  of  other  selenophorine  genera:  more  or  less  cylindri¬ 
cal  body  form;  elytral  striae  2  and  5  each  with  a  row  of  setigerous  punc¬ 
tures;  and  front  tibia  expanded,  with  outer  margin  crenulate.  Additionally, 
the  latter  structures  are  sexually  dimorphic  (Figs,  la  and  2).  Males  have 
two  groups  of  spines  in  the  internal  sac  (Figs.  15  and  16),  and  females  have 
a  markedly  enlarged  abdominal  sternum  10  (Fig.  21). 

The  convex  body  form  of  adult  Anisocnemus  is  shared  by  specimens  of 
Discoderus  LeConte,  which  also  have  slightly  expanded  front  tibiae;  males 
of  Discoderus  are  without  adhesive  vestiture  on  the  ventral  surfaces  of  the 
middle  tarsi,  and  females  have  &  larger  sternum  10  than  seems  normal  for 
selenophorines.  However  adults  of  Discoderus  differ  from  those  of  Anisoc¬ 
nemus  in  the  following  features:  the  elytra  have  setigerous  punctures  in 
stria  7  as  well  as  in  striae  2  and  5,  the  front  tibiae  are  not  sexually  dimor¬ 
phic,  and  males  have  bowed  middle  tibiae.  Furthermore,  because  the  vesti- 
ture  of  the  middle  tarsi  of  males  varies  inter-specifically  in  Anisocnemus, 
it  seems  likely  that  bare  middle  tarsi  were  evolved  independently  in  males 

of  this  genus  and  in  those  of  Discoderus. 

Adults  of  Stenomorphus  Dejean  have  setigerous  punctures  in  only  striae 
2  and  5,  and  males  are  without  vestiture  on  the  ventral  surfaces  of  the 
middle  tarsi;  but  the  front  tibiae  are  not  markedly  expanded,  the  prothorax 
is  markedly  elongate,  males  lack  armature  of  the  internal  sac,  and  females 

have  a  bifurcate  stylus  of  the  ovipositor. 

Adults  of  most  species  of  Trichop selaphus  Chaudoir  have  setigerous 
punctures  in  only  striae  2  and  5,  and  males  lack  vestiture  from  the  middle 
tarsi,  but  the  front  tibiae  are  normal,  armature  of  the  male  internal  sac  is 

unique,  and  sternum  10  of  females  is  average. 

Adults  of  Amblygnathus  Dejean,  Selenophorus  Dejean,  and  Gynandro- 
pus  Dejean  have  punctures  in  striae  2,  5  and  7,  the  front  tibiae  are  not  ex¬ 
panded,  and  the  body  form  of  most  adults  is  normal,  rather  than  subcylin- 
drical.  These  same  features  characterize  adults  of  Athrostictus  Bates,  in 
which,  additionally,  the  dorsal  surface  of  the  elytra  is  more  or  less  punc¬ 
tate  and  hairy. 
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Adults  of  Aztecarpalus  Ball  lack  setigerous  punctures  from  striae  2,  5, 
and  7,  armature  of  the  male  internal  sac  differs  from  that  of  male  Anisoc- 
nemus,  and  sternum  10  of  females  is  not  greatly  enlarged. 

P**c"Ption-  Standardized  Body  Length  9.83-15.42  mm.  Body  subconvex  dorsal 
surface  glabrous,  but  with  setigerous  punctation  in  stria  2  and  5,  and  with  usual  fixed 

SGL3.0. 


Color.  Body  piceous  to  black,  elytra  faintly  bronze  to  black.  Antennae,  mouth- 
parts,  and  legs  piceous  to  rufo-piceous. 

Microsculpture.  Mesh  pattern  isodiametric  except  slightly  transverse  on  elytra; 
meshes  faint  on  head  and  disc  of  pronotum. 

Luster.  Moderate,  shining,  faintly  bronze. 

Head.  Labrum  as  in  Fig.  3.  Frontal  impressions  punctiform.  Eyes  small,  subgena 
at  least  two  times  wider  than  antennal  scape.  Antennae  short,  length  less  than  dis¬ 
tance  from  base  of  antennae  to  base  of  pronotum.  Mandibles  (Fig.  4)  thick;  in  closed 
position  right  mandible  overlapped  by  left.  Molar  area  and  ventral  groove  with 
short  hairs.  Left  mandible  (Fig.  4a)  with  cutting  edge  formed  by  retinacular  ridge; 
terebral  tooth  broad;  posterior  retinacular  tooth  in  form  of  prominent  ridge;  pre¬ 
molar  tooth  small.  Right  mandible  (Fig.  4b)  with  cutting  edge  formed  by  terebral 
ridge,  terebral  tooth  small;  anterior  retinacular  tooth  large;  premolar  tooth  small. 
Maxillae  as  in  Fig.  5.  Labium  as  in  Fig.  6;  mentum  with  prominent  lateral  lobes. 
Ligula  with  glossal  sclerite  elongate,  widened  toward  apex,  with  two  setae  near 
apex;  paraglossae  broad,  glabrous,  membranous  (Fig.  6). 

Prothorax.  (Figs.  7  and  8).  Pronotum  transverse,  markedly  convex;  anterior  mar¬ 
gin  shallowly  to  moderately  concave,  posterior  margin  about  straight;  sides 
rounded,  not  sinuate  posteriorly,  or  distinctly  sinuate;  anterior  angles  broadly 
rounded;  posterior  angles  broadly  obtuse,  or  rectangular.  Anterior  and  posterior  im¬ 
pressions  present;  median  longitudinal  impression  shallow;  posterior  lateral  im¬ 
pressions  moderate  to  deep  basins. 

Pterothorax.  Metepisternum  elongate,  lateral  margin  longer  than  anterior  mar¬ 
gin. 


Elytra.  Convex,  sides  slightly  rounded,  humeri  angulate;  subapical  margins  feebly 
or  moderately  sinuate.  Striae  moderately  impressed.  Striae  2  and  5  each  with  four 
setigerous  punctures. 

Legs.  Anterior  tibia  expanded  (more  so  in  males  than  in  females),  outer  margin 
crenulate,  (Figs,  la  and  2).  Apical  spur  of  front  tibia  more  or  less  widened  (Figs, 
la  and  2).  Hind  basitarsus  short  (length  of  tarsal  spur/length  of  hind  basitarsus: 
1.00),  shorter  than  combined  length  of  tarsal  articles  2  and  3.  Anterior  tarsus  of 
males  moderately  broad  (Scape-Tarsal  Ratio;  2.00).  Males  with  adhesive  vestiture 
ventrally  on  front  and  middle  tarsomeres  (Figs.  9  and  10),  or  only  on  front  tarso- 
meres  (Figs.  11  and  12).  Female  tarsi  without  adhesive  vestiture  (Fig.  13). 

Hind  wings.  Fully  developed,  with  clear  membrane  and  small  wedge  cell  (Fig. 


Abdomen.  Sternum  2  and  5  with  fine  sparse  hairs  medially;  sternum  2-5  each  with 
one  pair  of  large  setae  medially;  sternum  6  of  male  and  female  with  four  ambulatory 
setae  (anal  setae). 

Male  genitalia.  (Figs.  15  and  16).  Median  lobe  tubular,  with  dorsal  membranous 
area  extended  almost  to  basal  bulb;  narrowed  apically;  eversion  point  of  internal 
sac  mediad.  Internal  sac  with  two  groups  of  ten  spines  visible  laterally  and  ven¬ 
trally.  Parameres  as  in  Fig.  17. 

Ovipositor  and  associated  sclerites.  Tergum  and  sternum  8  as  in  Figs.  18  and  19. 
Iergum  10  (proctiger)  with  apical  margin  slightly  sinuate  (Fig.  20).  Sternum  10  mod¬ 
erately  sclerotized  (Fig.  21).  Valvifer  falciform  apically,  apex  rounded,  spine  mod¬ 
erate  (Fig.  22).  Coxite  elongate  with  moderate  spines  near  inner  apical  margin  (Figs 
22).  Stylus  falcate  (Fig.  22). 

Female  genitalia.  No  vaginal  sclerite. 

Derivation  of  generic  name.  Greek,  arciso -unequal;  kneme- leg  be¬ 
tween  knee  and  ankle.  Evidently  the  name  alludes  to  the  striking  difference 
in  form  between  the  front  and  middle  and  hind  tibiae. 

Geographical  distribution.  The  range  of  this  genus  extends  from  the 
Tropic  of  Cancer  on  the  Pacific  coast  (Mazatlan,  Mexico)  southward 
through  Central  America  to  the  Atlantic  coast  of  northern  South  America 
(Colombia  and  Venezuela),  as  in  Fig.  23. 
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Anisocnemus  validus  Chaudoir 

Anisocnemus  validus  Chaudoir,  1843:394.  Lectotype  (here  selected), 
male,  labelled:  Ex  Musaeo  Chaudoir;  Lecto  Type;  det.  G.  E.  Ball  72.  In 
Oberthiir  Collection,  Box  205,  second  specimen  in  row  in  front  of  this  box 
label:  validus  Chaudoir  Colombie  Mus.  de  Berlin  [MNHP].  Type  area- 
Colombia.  Lacordaire,  1854:295. 

Note  about  type  material.  In  the  original  description,  Chaudoir  re¬ 
corded  that  the  material  of  A.  validus  was  collected  in  Colombia,  and  was 
received  from  Mannerheim  and  the  Berlin  Museum.  (It  is  important  to  re¬ 
alize  that  at  that  time,  Venezuela  did  not  exist  as  an  independent  country, 
but  was  part  of  Colombia).  Two  features  mentioned  by  Chaudoir  establish 
conspecificity  between  the  material  presently  associated  with  the  box  label 
in  the  Oberthiir  collection  and  the  original  description:  pronotum  with 
sides  sinuate,  hind  angles  rectangular  (description  of  A.  validus) ,  and  article 
4  of  middle  tarsus  of  male  with  spongiose  pubescence  ventrally  (descrip¬ 
tion  of  A  nisocnemus).  ,  „  ,  1ono 

Description.  Standardized  Body  Length:  male  13.17  mm;  female  12.08  mm.  Char¬ 
acteristics  as  in  description  of  genus.  Pronotum  as  in  Fig.  7,  with  hind  angles  rec¬ 
tangular,  and  front  and  middle  tarsomeres  of  male  with  adhesive  vestiture  ventrally 
(Figs.  9  and  10).  Male  genitalia  and  terminal  abdominal  sclerites  and  ovipositor  ol 

female  as  in  Figs.  15-22. 

Material  examined.  We  have  seen  two  specimens  of  this  species.  The 
male  is  labelled  Venezuela,  Valleo  de  Aragua,  and  the  female  is  labelled 
Venezuela.  Both  specimens  are  from  the  MNHP,  and  were  compared  with 
type  material  of  A.  validus  Chaudoir.  Both  specimens  were  dissected. 


Anisocnemus  amblygonus  Shpeley  and  Ball,  new  species 


Comparison.  Specimens  of  this  species  differ  from  those  of  A.  validus  in 
pronotal  form:  hind  angles  are  rounded,  and  the  sides  are  not  sinuate  pos¬ 
teriorly  (Fig.  8);  and  males  are  without  adhesive  vestiture  on  the  ventral 

surfaces  of  the  middle  tarsal  articles  (Figs.  11  and  12). 

Description.  Standardized  Body  Length:  males  9.83-15.42  mm  females  19 .92- 
14.75  mm.  Body  proportions  exemplified  by  two  samples,  with  data  presented  in 
Tables  1  and  2  for  variation  in:  Hw/Pl,  Hw/Pmw,  Pbw/Pmw,  Paw/Pmw,  Pl/Pbw, 
and  PI/ El.  Characteristics  as  in  description  of  genus.  Pronotum  as  in  Fig.  8,  ventral 
surfaces  of  tarsomeres  of  middle  tarsus  without  adhesive  vestiture  (Fig.  12).  Elytron 
with  subapical  margin  more  sinuate  than  in  A.  validus.  Male  genitalia  as  in  Figs,  la- 
17,  terminal  abdominal  sclerites  and  sclerites  of  ovipositor  as  in  Figs.  18-23.  Six 
males  and  seven  females  were  dissected. 


Variation.  Because  all  specimens  of  A.  amblygonus  are  markedly  simi¬ 
lar  to  one  another,  an  extensive  analysis  of  variation  was  not  undertaken. 
Comparisons  of  a  population  sample  from  Tehuantepec,  Mexico  with  one 
from  Valledupar,  Colombia  show  statistically  (but  not  taxonomically) 
significant  differences  for  both  males  and  females  in  SBL,  and  all  ratios  in 
Tables  1  and  2  except  Paw/Pmw  and  PI/ El.  These  data  illustrate  that 
widely  separated  populations  are  only  slightly  different  from  one  another. 
Structural  features  of  geographically  intermediate  populations  probably 
bridge  the  differences  between  the  Tehuantepec  and  Valledupar  samples. 

Derivation  of  name.  From  Greek  amblys  meaning  obtuse,  and  gonia 
meaning  angle;  in  allusion  to  the  obtuse  posterior  angles  of  the  pronotum. 

Material  examined.  We  have  seen  546  specimens  of  this  species;  16  ad¬ 
ditional  specimens  were  determined  by  T.  L.  Erwin  and  their  data  added 
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TABLE  1:  DATA  ON  VARIATION  IN  STANDARDIZED  BODY  LENGTH  AND 
SELECTED  PROPORTIONS  FOR  MALES  OF  TWO  POPULATION 
SAMPLES  OF  Anisocnemus  coriblygonus 3  NEW  SPECIES 


MALES 


Group 

N 

Range 

X* 

1.5  SD 

2  SE 

c.v. 

Oaxaca  1 

15 

12.50-15.42 

14.01 

1.16 

0.40 

5.49 

SBL 

Magdalena 

15 

11.17-13.58 

12.21 

1.25 

0.44 

6.83 

Hw/Pl 

Oaxaca 

15 

0.80-  0.91 

0  .85 

0.05 

0.02 

3.56 

Magdalena 

15 

0.84-  0.95 

0.90 

0.06 

0.02 

3.97 

Hw/Pmw 

Oaxaca 

15 

0.61-  0.68 

0.64 

0.03 

0.01 

2.95 

Magdalena 

15 

0.66-  0.71 

0.68 

0.03 

0.01 

2.33 

Oaxaca 

15 

0.83-  0.89 

0.86 

0.03 

0.01 

2.10 

Pbw/Pmw  _  _ 

Magdalena 

15 

0.79-  0.86 

0.83 

0.03 

0.01 

2.44 

Oaxaca 

15 

0.66-  0.72 

0.68 

0.03 

0.01 

2.40 

Paw/Pmw  _  _ 

Magdalena 

15 

0.66-  0.73 

0.69 

0.03 

0.01 

2.66 

Pl/Pbw 

Oaxaca 

15 

0.83-  0.89 

0.87 

0.03 

0.01 

2.36 

Magdalena 

15 

0.85-  0.94 

0.91 

0.04 

0.01 

2.79 

Pl/El 

Oaxaca 

15 

0.43-  0.47 

0.45 

0.02 

0.01 

2.44 

Magdalena 

15 

0.44-  0.47 

0.46 

0.02 

0.01 

2.45 

1  Tehuantepec,  Mexico. 

2  Valledupar,  Colombia. 


during  editorial  preparation.  The  holotype  (male)  and  allotype  are  la¬ 
belled  as  follows:  La  Ventosa,  Oaxaca,  MEXICO,  6.VIII.63-  at  light 
Whitehead  &  Woodruff.  The  paratypes  are  labelled  as  follows:  same  as 
holotype  [UASM]  (55);  MEXICO,  Oaxaca,  La  Ventosa,  U-V  light, 
6. VIII. 1963,  R.  E.  Woodruff  [UASM]  (30);  La  Ventosa,  Oaxaca,  MEX., 
20.VII.63,  at  lights,  Ackerman  &  Whitehead  [UASM]  (2);  Mex.,  Oaxaca,  La 
Ventosa,  VIII.28.1967,  Ball,  Erwin,  Leech  collectors  [UASM]  (1);  La  Ven¬ 
tosa  Junct.,  Oaxaca,  Mexico,  V.26.1969,  H.  F.  Howden  [UASM]  (1):  Tehuan¬ 
tepec,  Oax.,  Mexico,  Aug.  10,  1963,  Scullen  &  Bolinger  col.  [OSUC]  (67); 
and  MEX.,  Oaxaca,  Tehuantepec,  VI. 11-1964,  J.  C.  &  D.  Pallister  col. 
[AMNH]  (162). 

The  holotype  and  allotype  are  in  the  entomological  collections  of  the 
USNM.  In  addition  to  the  institutes  indicated  above,  paratypes  are  in  the 
following  collections:  British  Museum  of  Natural  History;  Canadian  Na¬ 
tional  Collection;  Instituto  Politecnico  de  Mexico,  and  the  University  of 
Arkansas,  Fayetteville. 

The  remainder  of  the  material  examined  was  from  the  following  locali¬ 
ties: 
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MEXICO.  State  of  Sinaloa:  3  km  e  Mazatlan,  16.VIII.54,  R.  Ryckman.  C.  Chris¬ 
tianson  R  Lee  [USNM]  (1);  Mazatlan,  22.VII.54,  M.  Cazier,  W.  Gertsch,  Bradts 
AMNH]  (5);  Mazatlan,  2  VIII.53,  C.&P.  Vaurie  [AMNH]  (1);  Mazatlan  collected 
at  light,  17-23.VII.63,  P.  J.  Spangler  [USNM]  (1).  State  of  *&««>.  10J6  mi  s  La 

Huerta,  Rte.  80,  1000'.  4.VIII.66,  George  E.  Ball, wiff JU^nl SM 1  ,21 
mi  s  Autlan,  800',  Rte.  80,  5.VIII.66,  George  E  Ball,  D  R.  Whitehead  [UASM]  (2). 
State  of  Colima-.  Vulcano,  L.  Conrad  [USNM]  (21);  16.5  l mi  e  Colima,  1900  Rte. 
110  2-3  VIII  66  George  E.  Ball,  D.  R.  Whitehead  [UASM]  (2);  Colima,  at  light, 
$H)'?Rte 1 110 ’2 ^Vm.66,  Geo^e  E.  Ball,  D.  R.  Whitehead  [UASM]  (1);  12 J  m. 
e  Manzanillo,  sea  level,  u-v  light,  5.VIII67  Ball  T.  Erwin  R^E.  Leech  UASM 
(1)-  8  mi  sw  Colima,  impoundment,  25.VII.63,  Ackerman  &  Whitehead  [UASM] 
(1);  Colima,  Conradt  [USNM]  (1).  State  of  Guerrero:  E 1  Marques,  28  km  € >  Acapu  co 
18  VII.57,  Wm.  W.  Gibson  [UASM]  (13);  Acapulco,  18.VIII.38  Lipovsky  [MCZ]  (4), 
Acapulco  I  VII.51,  H.  E.  Evans  [UASM]  (2);  Acapulco,  20.VII.51,  M  Quigley 
[UASM]  ’(1);  Acapulco,  8.VIII.36,  C.  H.  Seevers  [FMNH]  (1);  Iguala Wickman 
[MCZ]  (1).  State  of  Oaxaca:  Tehuantepec,  12.VII.55,  P.&C.  Vaurie  [AMNH]  (22), 
Hotel  Tehuantepec!  18.VIII.63,  H.  V.  Weems,  ^[FDAG]  (9);  Tehuantepec  Hotel, 
u-v  light  6.VII.63,  R.  E.  Woodruff  [UASM]  (8);  Tehuantepec,  1.IX.59,  [TAMU]  (2) 
Tehuantepec,  5.VIII.65,  Flint  &  Oritz  [USNM]  (1);  6  mi  w  Tehuantepec,  taken  at flight, 
6  VII  71  Clark,  Murray,  Hart,  Schaffner  [TAMU]  (2);  Tehuantepec,  at  light,  5.VI.65, 
Burke,  Meyer,  Schaffner  [TAMU]  (1);  6  mi  w  of  Jalapa  de  Marques,  taken  at  light, 
23  VII. 73,  Mastro  &  Schaffner  [TAMU]  (2);  Rte.  200,  3.6  mi  w  Rio  Grande  palm  for¬ 
est  u-v  light  17.VII  &  7-8.VIII.72,  B.  S.  Heming,  G.  E.  Ball  [UASM]  (2);  Ixtepec, 
II.IX.47,  B.  Malkin  [AMNH]  (1);  Salina  Cruz,  12.VII,  Fred  K.  Knab  [USNM]  (2); 
Salina  Cruz,  18.VII,  Fred  K.  Knab  [USNM]  (4).  State  of  Chiapas:  65  km  s  of  Tuxtla 
Gutierrez  along  rd.  to  Nueva  Concordia,  823  m  12  IX  74,  D.  E.  &  J.  A.  Breedlove 
[CAS]  (5);  44.1  mi  e  Comitan,  Rte.  190,  2100',  3.IX.65,  George  E.  Ball  D.  R.  White- 
head  [UASM]  (4);  32.5  mi  e  Comitan,  Rte.  190,  2200',  blackhght,  3.IX.65  George  E. 
Ball,  D.  R.  Whitehead  [UASM]  (2);  Puerto  Madero,  ca.  sea  level  u-v  light,  LVIIL72, 
G  E  Ball  [UASM]  (2);  4.9  mi  n  Frontera-Comalapa,  2400,  2.1X.67,  Ball,  i.  b. 
Erwin,  R.  E.  Leech  [USAM]  (1);  96  km  s  Tuxtla  Gutierrez  on  rd  to  Nue™  Concordia 
nr  jet.  with  rd.  to  Mapastepec,  732  m,  10.X.74,  D.  E.  &  J  A  Breedlove  [CAS]  (1);  10  mi 
nw  Arriaga  nr.  Rio  Las  Arenas,  122  m,  27.VIII.74,  D.  E.  &  J.  A.  Breedlove  [CAS]  (1). 
GUATEMALA.  Managua,  V.52,Wm.T.  Miller  [CAS]  (1)  . 

EL  SALVADOR.  4  mi  n  Quezaltepeque,  19.VII.61,  M.  E.  Irwin  [UCD]  (1).  Santa 
Tecla,  8.IX.56,  P.A.B.  [USNM]  (1).  Dept,  of  Sonsonate,  Acajutla,  26.V.64,  P.  S.  Blan¬ 
ton,  A.  B.  Broce,  R.  E.  Woodruff  [UASM]  (3).  l-TTOXTA/n  <a\  g 

NICARAGUA.  El  Guabillo,  Diriamba,  30.VI.76,  G.  Medrano  [USNM]  (4)  Se- 
baco,  1900  ft.  elev.,  7.VII.63,  Scullen  &  Bolinger  [OSUC]  (1).  Tipitapa,  VII.71,  J. 

Maldonado  [USNM]  (1).  i 

COSTA  RICA.  Playa  del  Coco,  24.VII.65,  R.  T.  Allen  [UAIC]  (1).  Zapotal, 
VI.34,  Charles  H.  Ballou  [USNM]  (3).  Guanacaste  Prov.,  V.34,  F.  Nevermann 

[USNM]  (1);  Santa  Elena,  VI.24,F.  Nevermann  [USNM]  (1). 

COLOMBIA.  Dept,  of  Atlantico:  Barranquilla  [USNM]  (2);  Puerto  Colombia, 
at  light,  23.IX.27,  [USNM]  (2).  Dept,  of  Magdalena:  Valledupar  at  light  20-23  V. 68, 
B.  Malkin  [FMNH]  (50);  Valledupar,  22-24.V.68,  B.  Malkin  [FMNH]  (27);  Cesar, 
Valledupar,  4-9.VI.68,  B.  Malkin  [FMNH]  (7). 


Geographical  distribution.  The  range  of  this  species  extends  in  the  low¬ 
land  tropics  from  northeastern  South  America  to  Mazatlan,  Mexico,  on  the 
Pacific  coast  (Fig.  23).  We  have  not  seen  specimens  from  the  Gulf  coast  of 
Mexico,  although  the  species  should  occur  there. 


Notes  about  habitat  and  way  of  life.  Specimens  of  A.  amblygonus 
were  collected  in  Mexico  at  altitudes  between  sea  level  and  about  800 
meters.  The  few  individuals  collected  during  the  day  were  on  damp  to 
saturated  clay  soil,  in  palm  forest  or  near  roadside  ditches  and  meadows, 
either  under  debris,  or  in  burrows  in  soil.  Probably  their  natural  habitat  is 
savanna,  or  open  areas  in  palm  forests.  Most  specimens,  however,  were  col¬ 
lected  at  light,  at  night. 
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Adults  were  collected  from  May  26  to  September  23-that  is,  over  the 
summer  months,  or  the  general  period  of  rain  in  the  Mexican  tropics.  We 
suggest  that  the  life  cycle  is  timed  to  produce  adults  during  the  rainy 
season.  The  few  teneral  specimens  seen  were  collected  in  June,  July,  and 
August,  suggesting  that  the  period  of  adult  emergence  is  extensive. 

The  markedly  expanded  front  tibiae,  convex  body  form,  and  reduced 
adhesive  vestiture  of  the  male  tarsi  suggest  that  these  beetles  are  adapted 
for  burrowing,  for  these  features  are  shared  with  other  burrowing  carabids 
such  as  adults  of  Discoderus  and  Stenomorphus.  At  the  locality  44.1  miles 
east  of  Comitan,  Chiapas,  specimens  were  washed  from  clay  banks  by  splash¬ 
ing.  This  suggests  that  the  beetles  were  in  burrows  in  the  soil  and  tends  to 
confirm  burrowing  habits. 

Judging  from  the  frequency  at  which  adults  are  found  at  light,  flight  is 
commonly  employed  as  a  means  of  dispersal. 


TABLE  2:  DATA  ON  VARIATION  IN  STANDARDIZED  BODY  LENGTH  AND 
SELECTED  PROPORTIONS  FOR  FEMALES  OF  TWO  POPULATION 
SAMPLES  OF  Anisocnemus  amblygonus >  NEW  SPECIES 


FEMALES 


Group 

N 

Range 

X 

1.5  SD 

2  SE 

c.v. 

SBL 

Oaxaca 

15 

11.50-14.75 

13.08 

1.31 

0.44 

6.63 

Magdalena 

15 

10.92-13.17 

12.25 

1.11 

0.38 

6.03 

Oaxaca 

15 

0.94-  1.02 

0.98 

0.03 

0.01 

2.22 

Hw/Pl 

Magdalena 

15 

0.93-  1.05 

1.00 

0.03 

0.01 

2.83 

Hw/Pmw 

Oaxaca 

15 

0.67-  0.71 

0.69 

0.02 

0.01 

2.01 

Magdalena 

15 

0.68-  0.74 

0.71 

0.03 

0.01 

2.36 

Oaxaca 

15 

0.84-  0.88 

0.86 

0.02 

0.01 

1 .84 

Pbw/Pmw 

Magdalena 

15 

0.80-  0.87 

0.84 

0.03 

0.01 

2.26 

Oaxaca 

15 

0.69-  0.75 

0.72 

0.03 

0  .01 

2.41 

Paw/Pmw 

Magdalena 

15 

0.71-  0.76 

0.73 

0.03 

0.01 

2.32 

Oaxaca 

15 

0.78-  0.85 

0.82 

0.03 

0.01 

2.43 

Pl/Pbw 

Magdalena 

15 

0.82-  0.90 

0.85 

0.04 

0.01 

3.27 

Pl/El 

Oaxaca 

15 

0.38-  0.42 

0.40 

0.02 

0.01 

2.47 

Magdalena 

15 

0.40-  0.43 

0.42 

0.02 

0.01 

2.86 

nmgmg 
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•  Amsocnemus  amblygonus  n  sp. 
x  Amsocnemus  validus  Chd 


Kms 


Captions  for  Figures 

Fig.  1:  Left  tibiae,  anterior  aspect,  of  male  of  A.  amblygonus,  new  species 
(a,  anterior;  b,  middle;  c,  posterior;  scale  marking  represents  1  mm,  as  in  all 
illustrations). 

Fig.  2:  Left  front  tibia,  anterior  aspect,  of  female  of  A.  amblygonus,  new 
species. 

Fig.  3:  Labrum,  dorsal  aspect,  of  A.  amblygonus,  new  species. 

Fig.  4:  Mandibles  of  A.  amblygonus,  new  species  (a,  left  mandible,  dor¬ 
sal  aspect;  b,  right  mandible,  dorsal  aspect;  c,  left  mandible,  ventral  as¬ 
pect;  d,  right  mandible,  ventral  aspect;  art— anterior  retinacular  tooth; 
pm-premolar  tooth;  prt-posterior  retinacular  tooth;  rr-retinacular  ridge; 
tm-terebral  margin;  tt-terebral  tooth). 

Fig.  5:  Right  maxilla,  dorsal  aspect,  of  A.  amblygonus,  new  species. 

Fig.  6:  Labium,  ventral  aspect,  of  A.  amblygonus,  new  species. 

Fig.  7:  Pronotum,  right  half,  dorsal  aspect,  of  A.  validus  Chaudoir. 

Fig.  8:  Same,  of  A.  amblygonus,  new  species. 

Figs.  9-13:  SEM  photographs  of  ventral  surfaces  of  tarsomeres.  Fig.  9, 
front  tarsus,  tarsomeres  1-3,  of  A.  validus  Chaudoir,  male.  Fig.  10,  middle 
tarsus,  tarsomeres  1-4,  of  A.  validus  Chaudoir,  male.  Fig.  11,  front  tarsus, 
tarsomeres  1-3,  of  A.  amblygonus,  new  species,  male.  Fig.  12,  middle  tarsus, 
tarsomeres  1-4,  of  A.  amblygonus,  new  species,  male.  Fig.  13,  front  tarsus, 
tarsomeres  3-5,  of  A.  amblygonus,  new  species,  female. 

Fig.  14:  Left  hind  wing  of  A.  amblygonus,  new  species  (W— wp^1"  :ell). 

Figs.  15-17:  Male  genitalia  of  A.  amblygonus,  new  species.  _  *6.  id,  median 
lobe,  left  lateral  aspect.  Fig.  16,  median  lobe,  ventral  aspect.  Fig.  17,  para- 
meres,  ventral  aspect. 

Figs.  18-21:  Terminal  abdominal  sclerites  of  A.  amblygonus,  new  species, 
female.  Fig.  18,  tergum  8,  dorsal  aspect.  Fig.  19,  sternum  8,  ventral  aspect. 
Fig.  20,  tergum  10,  dorsal  aspect.  Fig.  21,  sternum  10,  ventral  aspect. 

Fig.  22:  Left  valvifer,  coxite  and  stylus  of  ovipositor,  of  A.  amblygonus, 
new  species,  female. 

Fig.  23:  Map  of  the  New  World,  showing  collecting  localities  for  speci¬ 
mens  of  Amsocnemus. 
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Evolutionary  Considerations 

Because  information  about  Anisocnemus  validus,  one  of  the  two  species 
of  this  genus,  is  so  limited,  and  because  the  basis  for  understanding  evolu¬ 
tion  of  selenophorines  has  yet  to  be  established,  it  is  not  possible  at  this 
time  to  make  detailed  inferences  about  evolution  of  Anisocnemus.  None¬ 
theless,  if  progress  is  to  be  made,  this  taxon  must  be  fitted,  however  roughly, 
into  the  general  system  of  theory  about  phylogeny  in  the  American  tropics. 
Evidence  is  derived  from  two  sources:  holomorphology  and  chorology. 

Stated  simply,  the  general  pattern  of  evolution  in  the  northern  Neo¬ 
tropical  Region  involves  differentiation,  dispersals  and  redispersals  be¬ 
tween  South  and  Middle  America  during  favorable  times,  and  survival  in 
various  refugia  during  less  favorable  times.  Superimposed  on  this  is  devel¬ 
opment  of  montane-adapted  stocks  from  lowland  ancestors  (Whitehead 
1976;  see  his  paper  for  additional  references  about  this  topic). 

Structural  features  of  Anisocnemus  make  it  clear  that  adults  are 
selenophorine  burro wers  in  soil,  and  limited  observations  of  living  indi¬ 
viduals  tend  to  confirm  their  burrowing  habits.  Because  burrowers  are  the 
exception  rather  than  the  rule  among  harpalines  in  general  and  selenophor¬ 
ines  in  particular,  it  seems  likely  that  burrowing  is  an  apotypic  feature,  and 
characters  associated  with  it  are  apotypic,  too.  (Following  the  classifica¬ 
tion  of  phylogenetic  methods  by  Ekis  [1977:125],  this  is  application  of  the 
criterion  of  frequency  of  occurrence  and  the  criterion  of  adaptive  signifi¬ 
cance).  Thus,  either  Anisocnemus  is  descended  from  a  non-burrowing  ances¬ 
tor,  or  shared  a  common  ancestry  with  another  group  of  burrowers. 

Adults  of  Discoderus  are  also  burrowers,  but  this  genus  and  Anisoc¬ 
nemus  are  not  strongly  linked  by  synapotypic  features  that  are  independent 
of  burrowing  adaptations.  The  enlarged  sternum  10  might  be  such  a  charac¬ 
ter  state,  but  this  could  just  as  easily  be  the  result  of  convergence.  Further¬ 
more,  adults  of  Discoderus  share  some  derived  character  states  with  some 
members  of  one  species  group  of  Selenophorus,  and  thus  might  share  a  com¬ 
mon  ancestry  with  those  species.  So,  we  are  not  prepared  to  suggest  a  close 
relationship  between  Discoderus  and  Anisocnemus.  Rather,  we  believe  that 
the  two  groups  are  derived  independently  from  surface-inhabiting  ancestors. 

Features  shared  with  adults  of  other  groups,  such  as  lack  of  setigerous 
punctures  from  stria  7,  we  believe  to  represent  losses,  and  such  could  have 
taken  place  independently  in  each  group  thus  characterized.  Furthermore, 
such  loss  might  also  be  related  to  the  burrowing  mode  of  existence,  for 
selenophorines  showing  it  (members  of  Stenomorphus  and  most  species  of 
Trichopselaphus)  are  also  more  or  less  modified  as  burrowers.  But,  at  pres¬ 
ent,  we  lack  the  necessary  evidence  to  identify  the  extant  sister  group  of 

Anisocnemus. 

In  interpreting  structural  features  of  the  species,  we  believe  that  the 
sinuate  sides  and  rectangular  hind  angles  of  the  pronotum  of  A.  validus 
and  the  lack  of  adhesive  vestiture  from  the  middle  tarsi  of  A.  amblygonus 
are  apotypic.  Thus,  each  species  has  at  least  one  autapotypic  character  state. 
Classification  of  both  sets  of  characters  is  based  on  the  criterion  of  fre¬ 
quence  of  occurrence.  Additionally,  evaluation  of  reduction  of  tarsal  ves¬ 
titure  is  based  on  the  criterion  of  correlation  with  adaptive  significance, 
this  is  a  common  feature  of  burrowing  carabids. 
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We  know  nothing  about  the  way  of  life  of  A.  validus,  so  we  cannot  know 
if  this  species  and  A.  amblygonus  differentiated  with  respect  to  ecological 
characteristics.  However,  because  the  middle  tarsi  of  males  of  A.  validus 
have  adhesive  vestiture,  we  suspect  that  members  of  this  species  are  less  sub¬ 
terranean  than  are  members  of  A.  amblygonus. 

Because  the  center  of  diversity  and  divergence  of  selenophorines  in  the 
New  World  is  the  tropics,  and  because  the  range  of  Anisocnemus  is  confined 
to  the  tropics,  we  postulate  that  the  center  of  origin  of  this  genus  is  the 
Neotropical  Region.  We  also  think  it  most  likely  that  this  group  arose  in 
South  America,  rather  than  in  Middle  America. 

The  two  extant  species  seem  to  be  allopatric  and  are  sufficiently  similar 
to  one  another  that  they  probably  are  not  very  old.  Because  they  seem  to  be 
geographically  separated  from  one  another  on  opposite  sides  of  a  moun¬ 
tain  range  (the  northeast-southwest  trending  Cordillera  de  Merida  of  the 
Andes),  and  because  A.  amblygonus  is  wide  ranging  in  Middle  America,  and 
A.  validus  is  confined  to  South  America,  we  postulate  that  the  species  dif¬ 
ferentiated  from  a  common  ancestor  whose  populations  survived  in  isolated 
refugia  sometime  during  the  late  Tertiary  or  early  Quaternary.  It  seems 
likely  to  us  that  the  ancestral  stock  of  A.  amblygonus  was  in  a  Central 
American  refugium,  and  that  in  recent  time,  the  range  of  this  species  extended 
into  northern  South  America,  and  into  Mexico.  Dispersal  might  have  co¬ 
incided  with  establishment  of  the  Central  American  land  bridge,  though  it 
need  not  have,  for  adults  of  this  species  seem  to  be  strong  flyers,  and  pre¬ 
sumably  they  could  have  crossed  water  barriers.  Alternatively,  A.  ambly¬ 
gonus  could  have  evolved  in  South  America,  to  the  north  of  the  Cordillera 
de  Merida,  and  could  have  dispersed  into  Middle  America  fairly  recently. 

An  example  of  a  very  similar  distribution  pattern  is  provided  by  the 
anteater  genus  Tamandua  Gray.  The  range  of  T.  mexicana  Saussure  par¬ 
allels  that  of  Anisocnemus  amblygonus,  and  T.  mexicana  is  replaced  in 
the  trans-Andean  region  by  T.  tetradactyla  Linnaeus  (Wetzel  1975).  King- 
solver  and  Whitehead  (1976:329-331)  recognized  seven  distribution  patterns 
based  on  northern  and  southern  distribution  limits  of  tropical  American 
taxa  of  bruchid  beetles.  The  pattern  of  A.  amblygonus  is  in  Category  6  in 
Kingsolver  and  Whitehead’s  system. 

Thus,  the  distribution  pattern  of  Anisocnemus  species  fits  the  pattern 
that  seems  general  for  taxa  that  inhabit  lowlands  of  the  northern  portion 
of  the  New  World  Tropics,  i.e.,  minor  differentiation  and  allopatric  ranges, 
with  the  Middle  American  vicar  wideranging,  and  exhibiting  only  slight 
geographical  differentiation.  This  correlation  does  not  prove  the  validity 
of  the  explanatory  hypothesis  for  evolution  of  the  overall  pattern,  but  it 
does  lend  support.  Identification  of  such  correlations  is  a  major  justifica¬ 
tion  for  studies  of  this  kind,  involving,  as  they  do,  taxa  of  doubtful  signifi¬ 
cance  to  the  economy  of  men. 

In  conclusion,  we  have  presented  a  hypothesis  to  be  tested.  Of  particular 
interest  in  this  connection  is  the  geographical  distribution  of  the  two  species 
in  northern  South  America.  We  need  to  know  if  they  are,  in  fact,  reproduc- 
tively  isolated.  Of  course,  it  would  also  be  interesting  to  learn  if  there  are 
other  species  of  Anisocnemus,  and  if  so,  what  bearing  their  character  states 
and  distribution  patterns  will  have  on  our  views  about  relationships  and 
evolution  of  Anisocnemus. 
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COMPLEX  MALE  PREMATING  STRIDULATION  OF  THE 
BARK  BEETLE  HYLURGOPS  RUGIPENNIS  (MANN.) 

P.  T.  Oester1,  L.  C.  Ryker,  and  J.  A.  Rudinsky 

Department  of  Entomology,  Oregon  State  University, 

Corvallis,  OR  97331 

Abstract 

Male  Hylurgops  rugipennis  infesting  Sitka  spruce  have  a  multi-pulse 
stress  chirp  and  bimodally  patterned  premating  stridulation,  but  they  do 
not  produce  the  bimodal  pattern  of  stridulation  in  response  to  attractive 
frass  in  the  absence  of  the  female.  Males  do  not  have  rivalry  stridulation; 
females  do  not  emit  multi-pulse  chirps. 


Introduction 

Hylurgops  rugipennis  (Mann.)  (Scolytidae)  is  a  western  species  occur¬ 
ring  from  Alaska  to  central  California  that  infests  various  conifers,  includ¬ 
ing  pine  and  spruce  (Swaine  1918;  Chamberlin  1939).  The  beetles  are  stout, 
4-5  mm  in  length,  red  dorsally,  usually  black  ventrally  (Swaine  1918) 
and  monogamous.  Adults  prefer  the  shaded  underside  of  fallen  trees,  occur¬ 
ring  densely  enough  to  be  competitive  with  Dendroctonus  rufipennis  (Kirby) 
on  Sitka  spruce,  Picea  sitchensis  (Bong.)  Carr.  (Rudinsky  et  al.  1974). 

Barr  (1969)  described  the  stridulatory  apparatus  of  H.  rugipennis  as  the 
elytral-abdominal  type  and  stated  that  the  male  stridulates  during  entry 
into  the  female’s  gallery.  However,  the  details  of  pair  formation  and  stri¬ 
dulation  have  not  been  described.  Besides  the  well-known  stress  chirping 
response  of  males  of  monogamous  bark  beetles,  “attractant”  chirps  have 
been  described  for  males  responding  to  attractant  pheromones  in  the  frass 
of  unpaired  females  (Rudinsky  and  Michael  1972).  An  additional  “pre¬ 
mating”  chirp  is  known  in  Dendroctonus  pseudotsugae  Hopkins  as  the  male 
responds  directly  to  the  female,  and  before  male  “courtship”  stridulation 
(Rudinsky  and  Ryker  1976,  Ryker  and  Rudinsky  1976).  Aggressive  behavior 
between  monogamous  males  in  the  same  female  gallery  may  also  include 
rivalry”  stridulation  (Rudinsky  and  Michael  1974).  Stridulation  of  H. 
rugipennis  was  studied  in  the  above-mentioned  behavioral  contexts.  De¬ 
scribed  for  the  first  time  in  Scolytidae  is  an  acoustic  “sentence”  produced 
by  the  male  during  pairing  with  a  female  in  her  gallery. 

Methods  and  Materials 

Beetles  were  collected  while  they  were  infesting  recently  felled  Sitka 
spruce  in  April  1975  and  1977  near  Otis,  Oregon.  The  beetles  were  sexed  ac¬ 
cording  to  the  presence  of  a  plectrum  in  males  (Barr  1969)  and  stored  at 
4°C  until  needed. 


'New  address:  State  Dept,  of  Forestry,  LaGrande,  Oregon  97850. 
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Stridulatory  organs  of  10  males  were  dissected,  affixed  to  a  microscope 
slide,  and  measured  by  viewing  through  a  compound  microscope  fitted  with 
a  Filar  424C  micrometer.  Areas  of  cuticle  on  females  that  had  stridulatory 
organs  in  males  were  also  examined. 

Pairing  behavior  was  studied  in  the  laboratory,  and  we  attempted  to  pin¬ 
point  the  stimuli  responsible  for  male  stridulation  in  the  entry  to  the  fe¬ 
male  gallery.  Copulation  was  not  observed.  Females  were  placed  under 
gelatin  capsules  on  the  bark  of  fresh  spruce  logs  and  allowed  to  bore  for 
2  days  to  provide  attractive  galleries  for  testing.  Stridulation  was  studied 
during  pairing  by  placing  a  male  5  cm  from  a  boring  female  such  that  the 
male  would  walk  to  the  gallery  entry  between  2  glass  slides  placed  on 
their  long  edges  as  guides.  Pairing  behavior  was  observed;  stridulation  was 
tape  recorded  for  5  pairings  and  monitored  with  earphones  on  an  additional 
37  pairings.  To  determine  if  the  female’s  frass  alone  was  requisite  stimulus 
for  the  male  chirping  response  during  pairing,  38  males  were  tested  for 
acoustic  response  while  walking  to  holes  drilled  in  the  bark  of  fresh  spruce 
logs.  The  same  number  of  males  was  tested  walking  to  drilled  holes  con¬ 
taining  frass  just  taken  from  galleries  of  virgin  females. 

Intra-  and  intersex  behavior  was  observed  during  colonization  of  spruce 
logs  in  the  forest  in  1975  and  1977.  Spacing  of  attacks  and  possible  aggres¬ 
sive  or  territorial  behavior  was  studied.  Interactions  between  resident  and 
intruding  males  in  43  female  galleries  on  field  attacked  logs  were  studied 
in  the  laboratory  for  possible  rivalry  behavior.  A  male  (intruder)  was 
placed  into  each  gallery  containing  a  paired  female  and  resident  male. 
Sounds  were  tape  recorded  during  10  trials.  Chirp  parameter  sample  means 
(number  of  toothstrikes,  toothstrike  rate,  chirp  duration)  of  premating  chirps 
were  compared  to  stress  chirps  statistically  by  analysis  of  variance  and 
Scheffe’s  test  (Snedecor  and  Cochran  1967,  p.  271)  and  depended  on  30 
sampled  chirps,  6  per  each  of  5  males.  Stress  chirps  were  recorded  by  hold¬ 
ing  each  male  or  female  beetle  between  thumb  and  forefinger  0.5  cm  from 
the  microphone. 

Acoustic  signals  were  recorded  with  a  Hewlett  Packard  Model  151 19A 
condenser  microphone,  a  PAR  Model  113  low  noise  preamplifier  with  the 
bandwidth  set  at  0.3-100  kHz  and  a  Nagra  4.2L  tape  recorder.  The  recording 
system  had  an  essentially  flat  measured  frequency  response  from  0.02-22 
kHz  at  a  tape  speed  of  38  cm/sec.  Oscillograms  were  Polaroid  photographs 
of  sounds  displayed  on  a  Tektronix  model  5103N  storage  oscilloscope.  The 
carrier  frequency  of  male  stridulation  was  measured  with  a  Kay  Sona- 
Graph  6061A. 


Results  and  Discussion 

The  mean  length  of  the  elytral  file  (pars  stridens)  of  male  Hylurgops 
rugipennis  is  0.52  +  0.01  mm  (±SE)  with  an  average  of  155  +  3  teeth  (138- 
174,  n  =  10).  The  female  has  a  similar  file,  but  lacks  the  2-pronged  plectrum 
found  on  the  male  7th  abdominal  tergite.  Females  could  not  be  induced  to 
produce  multi-pulse  chirps,  although  they  may  have  emitted  the  intense 
clicks  heard  during  pair  formation.  Male  chirps  had  a  broad  band  of  fre¬ 
quencies,  most  intense  between  1-12  kHz,  and  less  intense  up  to  18  kHz. 


THE  COLEOPTERISTS  BULLETIN  32(2),  1978 


95 


In  the  laboratory  males  were  attracted  into  galleries  of  unpaired  fe¬ 
males,  and  began  chirping  when  the  female  was  contacted.  At  male  con¬ 
tact,  most  females  responded  by  backing  towards  the  gallery  entrance, 
forcing  the  male  to  back  out  first.  While  backing  out,  the  male  usually 
stridulated  repeatedly,  brushed  his  antennae  across  the  female’s  elytra, 
and  stroked  her  elytra  with  his  pro-  and  mesothoracic  legs.  The  male’s  head 
was  lowered  and  directed  toward  the  female.  Once  outside  the  gallery  some 
males  left  the  posterior  position  to  circle  around  the  protruding  female. 
The  pairs  entered  or  re-entered  the  galleries  within  5-20  min.,  after  which 
stridulation  diminished  or  ceased  entirely. 

Males  were  tested  with  freshly  drilled  artificial  galleries  with  and  with¬ 
out  frass  present  to  see  if  frass  was  sufficient  stimulus  for  the  male  stridu¬ 
lation  response.  Males  explored  and  entered  holes,  but  were  generally 
silent  in  vacant  holes.  Although  26%  chirped  in  frass-filled  holes  without 
females,  chirping  males  did  not  produce  typical  premating  stridulation 
(Table  1). 


Table  1.  Acoustic  response  of  male  Hyluvgops  rugipennis  when  entering 
natural  and  artificial  galleries  in  Sitka  spruce  logs 


N  umbe  r 

of  males  chi rping 

Situation 

No. 

Simple 

Bimodal 

trials 

chi rps 

chi rps 

T. 

vacant  hole 

38 

3 

0 

3 

same  +  frass 

38 

10 

0 

10 

gallery  w.  ?  +  frass 

42 

1 

41 

42 

same  w.  rf?  pair 

43 

3 

0 

3 

Table  2. 

Summary  of  sound  parameter 

measurements  for  Hyluvgops 

rugipennis 

Stridul ation 

Tooths  trikes 

x  ±  95%  Cl 

Du  ration 

x  ±  95%  Cl 

Toothstrike  Rate 

x  ±  95%  Cl 

premating-short 

18.3  ±  2.1  a* 

25.5  ±  1.6  a 

706  ±  56  a 

premating-long 

41.2  ±  3.7  b 

48.0  ±  4.9  b 

875  ±  40  b 

stress 

45.1  ±  7.8  b 

35.2  ±  7.2  ab 

1346  ±  109  c 

Chirp  measurements  followed  by  different  letters  were  found  significantly 
different  at  the  P  <  0.05  level  by  Scheffe's  test. 
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Stridulation  of  H.  rugipennis  during  premating  behavior  was  bimodal 
in  chirp  structure  (Table  2)  and  rhythm  pattern,  consisting  of  a  slow  series 
of  long  chirps  followed  by  a  series  of  quickly  trilled,  shorter  chirps  (Fig. 
IB).  Thus,  premating  stridulation  can  be  described  as  a  sentence  (Broughton 
1963;  Alexander  1967)  with  2  distinct  parts.  A  sequence  of  2-11  long  chirps 
(x  =  4,  n  =  27)  with  a  rhythm  of  about  IV2  chirps/sec  usually  preceded  5-20 
short  chirps  (x  =  12,  n  =  27)  trilled  at  about  7  chirps/sec  (Fig.  IB).  Occasion¬ 
ally  the  trill  was  not  preceded  by  long  chirps,  and  long  chirps  sometimes 
followed  the  trill,  but  every  male  tested  typically  emitted  the  bimodal 
pattern.  Observation  of  abdomen  motion  during  stridulation  showed  that 
each  long  chirp  in  the  long  chirp  mode,  and  each  short  chirp  in  the  trill 
mode,  is  a  train  of  pulses  produced  by  1  downward  stroke  of  the  abdomen 
during  each  cycle  of  stridulatory  movement,  i.e.,  a  phonatome  in  the  sense 
of  Walker  and  Dew  (1972;  see  also  Morris  and  Walker  1976). 

When  handled,  males  readily  emitted  stress  chirps  (Fig.  1A)  that  had  a 
faster  toothstrike  rate  than  other  types  of  stridulation  (Table  2).  In  the 
laboratory,  males  walking  on  field  infested  logs  frequently  entered  holes 
of  mated  pairs  (n  =  20).  These  intruders  invariably  backed  out  of  the  gallery 
after  a  few  seconds,  followed  by  the  resident  male.  In  another  test,  resi¬ 
dent  and  intruder  males  never  fought  and  were  silent  in  93%  of  the  en¬ 
counters  (Table  1,  bottom  line).  Such  lack  of  aggressive  behavior  was  also 
reflected  in  the  behavior  of  beetles  infesting  spruce  logs  in  the  forest.  Both 
sexes  aggregated  under  bark  flakes,  and  groups  of  females  often  were  found 
side  by  side,  with  bodies  touching,  boring  galleries  (n  =  87).  Apparently  this 
species  does  not  have  territorial  or  rivalry  stridulation  as  described  for 
Dendroctonus  by  Rudinsky  and  Michael  (1974). 


A.  STRESS  STRIDULATION  B.  PREMATING  STRIDULATION  SENTENCE 

LONG  CHIRP  MODE  TRILL  MODE 

1 - - - 1 


LONG  CHIRP  PHONATOME 


SHORT  CHIRP  PHONATOME 


Fig.  1.  Oscillograms  of  stridulation  of  male  Hylurgops  rugipennis. 
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The  acoustic  behavior  of  Hylurgops  rugipennis  is  similar  to  Dendroc- 
tonus  pseudotsugae  in  that  males  produce  multi-pulse  stress  chirps  distinct 
from  chirps  emitted  during  pairing.  However,  H.  rugipennis  is  distinctive  in 
its  bimodally  patterned  male  premating  stridulation,  and  its  lack  of  ri¬ 
valry  stridulation  or  aggressive  behavior. 

The  bimodally-patterned  stridulation  emitted  by  Hylurgops  rugipennis 
during  pairing  is  qualitatively  different  from  the  attractant  chirp  of  Den- 
droctonus  because  Dendroctonus  will  stridulate  in  response  to  attractive 
frass  in  the  absence  of  the  female,  whereas  Hylurgops  emitted  bimodal  sen¬ 
tences  only  when  the  female  was  present.  The  possibility  that  H.  rugipennis 
would  stridulate  in  response  to  a  female  without  her  frass  was  not  elim¬ 
inated  by  these  tests.  However,  it  is  clear  that  bimodal  chirps  of  H.  rugi¬ 
pennis  are  premating,  but  not  the  special  case  of  premating  which  was  desig¬ 
nated  as  attractant  stridulation.  Hylurgops  rugipennis  is  not  known  to  in¬ 
fest  living  trees  and  does  not  require  a  highly  synchronized  mass  attack. 
The  smaller  repertoire  of  acoustic  communication  of  Hylurgops  is  consist¬ 
ent  with  a  generality  that  species  that  do  not  quickly  aggregate  to  over¬ 
whelm  living  trees  have  a  less  complex  and  refined  system  of  chemical 
and  acoustical  communication. 
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BONELLI  (COLEOPTERA:  CARABIDAE:  SIAGONINAE: 
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PRIMITIVE  TRIBES  OF  GROUND  BEETLES 
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Abstract 

The  third  instar  larva  of  Enceladus  gigas  Bonelli  is  described  and  illus¬ 
trated.  Its  relationship  with  Siagona  (Siagonini)  is  discussed.  Both  larval 
and  adult  structural  features  indicate  clear  relationship  between  the  two 
groups,  yet  at  the  same  time  show  enough  divergence  to  support  tribal  rank- 
ing  for  both  with  our  present  concept  of  that  category.  Structural  features 
of  the  mesotibia  of  members  of  the  following  taxa  are  discussed:  Amphi- 
zoidae,  Apotomini,  Bembidiini,  Brachinini,  Carabini,  Cicindelinae,  Crepi- 
dogastrini,  Cychrini,  Cymbionotini,  Elaphrini,  Enceladini,  Hiletini,  Lori- 
cerini,  Melaenini,  Metriini,  Migadopini,  Nebriini,  Omophronini,  Opisthiini, 
Ozaenini,  Patrobini,  Promecognathini,  Psydrini,  Scaritini,  Siagonini,  Tre- 
chini.  The  distribution  of  these  mesotibial  characteristics  is  given  and  the 
potential  impact  on  our  knowledge  of  carabid  phylogeny  is  noted,  although 
formal  changes  in  classification  are  not  made  at  this  time;  except  that  Cyra- 
bionotum,  formerly  regarded  as  the  single  genus  of  Cymbionotini  is  here  in¬ 
cluded  in  the  Siagonini. 


Introduction 

The  largest  and  one  of  the  least  known  Neotropical  ground  beetles  is 
Enceladus  gigas  Bonelli.  This  monotypic  genus  has  been  regarded  as  the 
single  member  of  Enceladini  since  Horn  (1881)  erected  the  tribe.  Lacor- 
daire  (1854),  followed  by  Chaudoir  (1876),  was  the  first  to  place  Siagona, 
Luperca,  and  Enceladus  in  Siagonini.  Recent  studies  (Ball,  Kavanaugh  in 
litt.)  also  indicate  a  close  relationship  between  Enceladus  and  members  of 
Old  World  Siagonini,  especially  through  some  character  states  shared  with 
Luperca  species. 

The  larva  of  Enceladus  described  herein  clearly  indicates  relationship 
with  Siagona,  but  not  a  close  one  (Table  II).  The  larva  of  Siagona  brun- 
nipes  Dejean  (Moore,  1972)  has  numerous  apotypic  features  and  must  be 
considered  highly  derived,  whereas  that  of  Enceladus  is  much  more  con¬ 
servatively  derived  from  the  “normal”  carabid  larva  type.  This  fact,  and 
consideration  of  adult  structural  features  (e.g.  body  form,  antennal 
cleaner),  indicate  that  Enceladus  is  an  old  relict  lineage  on  the  periphery 
of  the  range  of  the  group.  Its  survival  was  probably  enhanced  by  rifting  of 
African  and  South  America  in  the  Mesozoic. 

The  present  distributions  of  the  members  of  the  4  genera  under  considera¬ 
tion  here  (Table  I)  indicate  old  relict  patterns,  separation  of  major  taxa 
lor  millions  of  years,  and  certainly  enough  time  for  major  divergent  radia¬ 
tion  and  extinction. 
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Table  I 

Distribution  of  Taxa  of  the  Subfamily  Siagoninae 


Taxon 

Distribution 

Enceladini 

Enceladus 

New  World  mid-tropics;  Venezuela,  Trinidad,  and  Brazil 

Siagonini 

Luperca 

Old  World;  India  and  Africa 

Cymbionotum 

Old  World;  southern  Palaearctic,  southern  Asia  but 

not  Malay  Archipelago,  Africa 

Siagona 

Old  World;  south  Palaearctic,  southern  Asia  including 

Malay  Archipelago,  Africa 

Table  II 

Larval  characters  and  character  states  of 


Enceladus  gigas  and  Siagona  brunnipes 


Taxon  and  Character  States 

Character 

Enceladus 

Siagona 

(from  Moore,  1972) 

Mouthparts 

A.  Mandibles 

dorsal  surface 
retinaculum 
molar  area 
scrobal  area 
penicillus 

setigerous  channel 

short,  stout,  truncate 

setigerous 

asetose 

absent 

asetose,  no  channel 

short,  stout,  sharp 

setigerous 

asetose 

absent 

B.  Maxilla 

terminal  palpomere 

inner  lobe 
outer  lobe 

short,  broad,  with 
disc-like  sensilla 
short,  stout,  unisetose 

2  equal  articles 

thread-like,  long, 
no  disc  sensilla 
large,  stout,  bisetose 

2  unequal  articles 

C.  Ligula 

absent 

absent 

Head 

D.  Eyes 

6  ocelli 

1  ocellus 

E.  Antennae 

(broken) 

long,  4  articles,  no 

3rd  article  sensor, 
terminal  antennomere 
whip-like 

Legs 

F.  Claws 

2 

2 

Abdomen 

G.  Chaetotaxy,  dorsal 

1+1,  caudal  edge 

1+1,  caudal  edge 

H.  Urogomphi 

multisegmented ,  long 

1  seta 

unsegmented,  long 
plurisetose 
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It  is  my  purpose  here  on  the  occasion  of  the  larval  description  of  En- 
celadus  gigas  to  also  offer  a  preliminary  character  state  analysis  of  adult 
structure.  The  analysis  shows  that  old  classifications  viewed  with  new  study 
techniques  and  discovery  of  new  character  states  of  included  taxa  give  in¬ 
sights  into  carabid  relationships  beyond  those  based  on  traditionally  used 
character  states. 

Enceladus  gigas  Bonelli  (Larva) 

Third  Instar  Larva  (Figs.  1,  2).— Length  (anterior  edge  of  nasale  to  apex  of  py go- 
pod,  specimen  somewhat  shrunken  from  poor  preservation  techniques)  43.0mm;  width 
(across  head)  7.5mm,  width  (across  metanotum)  8.5mm. 

Color.  Head,  mandibles,  and  caudal  margin  of  each  thoracic  and  abdominal  tergum 
black,  sides  and  fore-edge  of  abdominal  terga  piceous;  mouthparts,  legs,  venter,  uro- 
gomphi,  and  disc  of  segments  rufous  or  rufotestaceous. 

Form.  Body  and  appendages  markedly  sclerotized  throughout;  robust,  moderately 
depressed. 

Chaetotaxy.  Body  setae  few,  located  as  follows— one  near  each  hind  angle  of  all 
terga,  one  near  each  hind  angle  of  sterna  I  to  VIII,  one  on  hind  edge  of  median  pleu- 
rite  I  to  VIII,  pair  at  each  hind  angle  of  sternum  XI;  appendage  setae  few,  located  as 
follows— one  medio-ventral  each  urogomphus,  several  each  coxa  and  trochanter; 
head  setae  (Figs.  1,  2). 

Head.  (Figs.  1,  2).  Large,  square,  hind  angles  rounded,  neck  broad.  Surface  rugose. 
Epicranial  suture  narrowly  “V’  -shaped  with  broadly  arcuate  anterior  portion  ex¬ 
tended  to  base  of  mandible.  Nasale  a  broadly  truncate  tooth  with  two  small  lateral 
tubercles.  Frontoclypeal  area  concave.  Antennae  unknown  (broken  in  specimen). 
Mouthparts.  (Figs.  1,  2).  Mandibles  large  and  robust  with  markedly  arcuate  form, 
each  with  large  truncate  retinaculum  and  setigerous  molar  area;  dorsal  channel 
setigerous  throughout.  Maxillae  large  and  stout,  densely  setigerous  medially;  inner 
lobe  a  small  tubercle  with  a  single  seta  at  apex;  outer  lobe  with  two  articles  of  equal 
length,  each  with  numerous  setae  on  medial  side;  palp  with  four  articles,  the  last 
with  several  large  disc-like  sensors.  Ligula  large  and  robust,  densely  setigerous  dor- 
sally  and  medially,  without  apical  setae;  palp  with  two  articles,  the  last  with  sev¬ 
eral  large  disc-like  sensors.  Stemmata  six  each  side  of  head,  in  two  rows  of  three  each 
side. 

Spiracles.  Prothoracic  very  large,  elipsiform,  unitextured;  abdominal  ones  smaller, 
more  spherical,  bitextured. 

Body.  (Fig.  1).  Legs.  (Fig.  1).  Urogomphi.  (Fig.  1).  Fixed  on  sternum  IX;  long  and  mul- 
tisegmented,  unisetigerous. 

Material  examined.  “Brickfield,  Trinidad,  March  14-17,  1947,  Trinidad  Zool.  Exped. 
F.  Wonder  coll.”  1  specimen. 

The  above  description  is  based  on  a  single  specimen  discovered  in  the 
miscellaneous  larval  collections  of  the  Field  Museum  of  Natural  His¬ 
tory,  Chicago,  by  John  F.  Lawrence,  and  I  thank  both  him  and  Henry  Dybas 
for  forwarding  the  specimen  to  me.  Its  determination  as  Enceladus  gigas  was 
accomplished  by  a  process  of  elimination.  Its  size  precludes  anything  else. 
Subsequent  study  of  it  showed  synapotypic  character  states  with  Siagona 
larvae. 


Comparison  with  Siagona  brunnipes 

The  larvae  of  Enceladus  and  Siagona  share  3  important  apotypic  fea¬ 
tures.  Both  have  extremely  long  urogomphi,  unusual  for  the  “primitive” 
carabid  tribes  and  found  elsewhere  only  in  the  advanced  chlaeniines  and 
galeritines.  However,  Siagona  has  lost  external  segmentation  of  these  ap¬ 
pendages  and  gained  long  setae  throughout  their  length.  Both  larvae  lack 
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Fig.  1.  Enceladus  gigas  larva,  dorsal  aspect,  Brickfield,  Trinidad. 
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a  ligula.  This  structure  is  also  missing  in  the  free-living  larvae  of  Trachy- 
pachus  and  Gehringia  and  from  among  some  of  the  ectoparasitoid  larvae, 
such  as  found  in  Lebia  and  Brachinini.  The  dorsal  chaetotaxy,  although 
presently  poorly  surveyed  among  carabid  larvae,  is  identical  in  Enceladus 
and  Siagona  larvae.  Less  important  perhaps  is  the  fact  that  neither  larvae 
has  a  penicillus  nor  “scrobal”  seta.  The  latter  feature  is  almost  univer¬ 
sally  found  throughout  carabid  larvae,  and  its  absence  is  something  to  be 
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noted.  Unfortunately  the  antennae  of  the  single  Enceladus  larva  avail¬ 
able  are  broken  and  cannot  be  compared  to  the  unique  Siagona  antennae. 
Further  study  or  discovery  of  larvae  (e.g.  Hiletini,  Cymbionotum,  Luperca) 
in  other  primitive  carabids  must  be  undertaken  to  show  the  relative  apotypy 
of  these  character  states. 

Phylogenetic  and  Zoogeographic  Considerations 

A  survey  of  the  distribution  of  a  mesotibial  oblique  comb  (Fig.  4)  indi¬ 
cates  that  several  taxa  heretofore  generally  unassociated  should  be  con¬ 
sidered  as  possibly  related.  The  oblique  comb  characterizes  adult  mem¬ 
bers  of  Elaphrini,  Promecognathini,  Loricerini,  Migadopini,  Apotomini,  and 
Melaenini  (and  see  Lissopterus,  below).  A  similar  structure,  still  in  need  of 
careful  analysis,  exists  in  Bembidion  (Chrysobracteon);  I  suspect  this  is  a 
case  of  convergence,  however.  The  survey  also  showed  that  another  meso¬ 
tibial  structure,  a  brush  on  the  lateral  surface  (Fig.  3)  exists  in  the  follow¬ 
ing  taxa:  Cicindelinae,  Amphizoidae,  Hiletini,  Carabini,  Cychrini,  Nebriini, 
Opisthiini,  Enceladini,  and  Siagonini  ( +  Cymbionotum).  In  addition,  mem¬ 
bers  of  Metriini,  Psydrini  ( Nomius ),  Notiophilini,  Patrobini,  and  Omophro- 
nini  have  a  more  diffuse  apical  brush  which  may  be  derived  or  antecedent 
to  the  lateral  brush.  The  migadopine,  Lissopterus,  possesses  both  the 
oblique  comb  and  lateral  brush.  Metriini  also  have  a  medial  surface  meso¬ 
tibial  brush  like  that  in  Brachinini,  Crepidogastrini,  and  Ozaenini.  All  the 
other  “primitive”  tribes  (Broscini,  Scaritini,  Rhysodini,  Trachypachini, 
Gehringini,  Pseudomorphini,  Trechini,  Psydrini)  were  surveyed  and  found 
not  to  have  these  mesotibial  features,  although  certain  Pasimachus  (Scari- 
tini)  have  a  close  set  row  of  setae  on  the  lateral  mesotibial  surface  which 
may  or  may  not  be  homologous  with  the  precursor  to  the  brush.  Nomius 
(Psydrini)  has  a  very  diffuse  brush  lateroapically. 

Students  of  carabid  higher  classification  may  well  find  this  set  of  char¬ 
acter  states  useful  in  sorting  out  taxonomic  ambiguities  caused  by  conver¬ 
gent  evolution  of  other  states  such  as  the  antennal  comb,  open  procoxal 
cavities,  and  elytral  interneur  number  and  condition. 


Fig.  3.  Enceladus  gigas  adult  mesotibial  brush,  oblique  lateral  view, 
Trinidad. 
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There  is  little  doubt  that  Cymbionotum,  regarded  by  Andrewes  (1935) 
as  constituting  its  own  tribe,  is  closely  related  to  Siagona.  They  share  the 
following  apotypic  states:  1)  sulcate  neck,  2)  pubescent  antennomeres  1-4, 
3)  pilose  body  surface,  4)  depressed  form,  5)  one  supraorbital  seta,  and 
6)  clavate  scape.  States  4,  5,  6  are  also  shared  with  Luperca,  regarded  here 
as  the  sister  group  to  the  first  mentioned  two.  All  three  of  these  can  be  re¬ 
garded  as  the  sister  group  of  Enceladus  by  virtue  of  larval  character  states 
(see  above)  and  the  mesotibial  brush,  expanded  supramaxillary  plate,  pe¬ 
dunculate  body,  and  entire  scutellar  stria.  Our  present  state  of  knowledge 
of  the  distribution  of  these  last  4  states  leaves  much  to  be  desired  and  only 
the  supramaxillary  plate  expansion  can  definitely  be  regarded  as  apotypic. 
However,  the  hypothetical  ancestor  or  so-called  stem  species  of  Siagoninae 
can  be  characterized  as  having  had  a  well  developed  mesotibial  brush, 
pedunculate  form,  expanded  supramaxillary  plate,  entire  sutural  stria  and 
notched  clypeus.  Its  body  form  was  that  of  a  small  Enceladus  or  Pasima- 
chus.  The  parameres  were  fringed  with  setae  and  the  spurs  of  the  front  tibiae 
were  terminal  or  nearly  so. 

The  group  of  4  genera  discussed  above  and  here  regarded  as  constituting 
the  tribes  Enceladini  ( Enceladus )  and  Siagonini  ( Luperca ,  Cymbionotum, 
and  Siagona)  in  the  subfamily  Siagoninae  are  predominantly  found  in  the 
Old  World  tropics.  Table  I  provides  distribution  summaries  for  each  genus. 
The  patterns  of  distribution  found  for  extant  species  indicate  the  group  as  a 
whole  is  an  old  one;  relicts  are  of  higher  taxonomic  levels  for  the  most 
part  ( Enceladus ,  Luperca).  Recent  radiation  perhaps  has  occurred  in  Sia¬ 
gona  and  Cymbionotum  for  they  are  all  widespread,  lowland,  highly  vagile 
dispersants.  The  New  World/Old  World  tribal  separation  of  Enceladini/ 
Siagonini  probably  arose  before  Africa  and  South  America  rifted  apart.  En¬ 
celadini  occupied  more  or  less  its  present  range  at  that  time;  rifting  gave  it 
complete  isolation  from  the  rest  of  the  group.  The  Siagonini  occupied  the 
eastern  portions  of  Gondwana,  and  rifting  kept  them  from  invading  the  New 
World. 

This  hypothetical  scenario  can  be  tested  and  potentially  found  false 
by.  1)  discovery  of  fossils  of  groups  outside  the  ranges  described  above;  2)  ad¬ 
ditional  character  suites  could  be  analysed  to  test  the  proposed  relation¬ 
ships,  and  finally,  3)  the  discovery  of  the  sister  group  of  Siagoninae  might 
place  its  origin  elsewhere  than  Gondwana  tropics.  Likely  candidates  for 


Fig.  4.  Melaenus  elegans  adult  mesotibial  oblique  comb,  oblique  lat¬ 
eral  view,  Tabalpun,  India. 
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this  sister  group  are  the  Scaritini  or  Broscini.  No  broscines  I  studied  had  a 
mesotibial  brush,  but  the  scaritine  Pasimachus  has  a  row  of  closely  packed 
setae  which  may  be  the  precursor  to  the  Siagoninae  brush.  Thus,  the  similar 
forms  of  Enceladus  and  Pasimachus  may  not  be  convergence. 

The  zoogeographic  scenario  presented  above  rests  on  the  assumption  that 
correct  phylogenetic  interpretations  have  been  made.  Unfortunately  many 
groups  require  analysis,  and  further  testing  must  be  done  with  unstudied 

character  states. 

Classification 

In  order  not  to  upset  the  presently  used  classification  of  Carabidae 
based  on  the  small  selection  of  tribes  here  studied,  I  have  continued  to  use, 
for  the  most  part,  tribes  currently  in  use  or  in  use  in  the  past.  Only  Cym- 
bionotini  has  been  synonymized  with  Siagonini.  Subfamilial  ranking  in 

Carabidae  is  due  for  a  total  overhaul  soon. 

Melaenus  was  placed  with  Siagonini  by  de  La  Porte  (1834),  and  Jeannel 
(1946)  thought  the  Promecognathini  were  part  of  the  “Siagonidae.  lhese 
actions  do  not  fit  the  present  data.  Kryzhanovskij  (1976)  correctly  aligned 
Cymbionotini  with  Siagonini  and  Enceladini.  Apotomini  was  given  sub¬ 
family  rank  by  Britton  (1970)  but  if  relationships  with  Elaphnm,  Pro¬ 
mecognathini,  Melaenini,  Loricerini,  and  Migadopini  are  shown  to  be  cor¬ 
rect  this  action  may  have  been  premature. 
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BIOLOGY  OF  LEPTURA  PACIFICA  (LINSLEY) 
(COLEOPTERA:  CERAMBYCIDAE)1 

Durward  D.  Skiles",  Frank  T.  Hovore4,  and  Edmund  F.  Giesbert4 

Abstract 

Larvae  of  the  rarely  encountered  cerambycid  Leptura  pacifica  (Linsley) 
have  been  discovered  in  the  arid  mountains  of  southern  California  infesting 
the  living,  dying,  and  dead  branches  of  living  scrub  oak,  including  Quercus 
dumosa  Nuttall.  The  larvae  are  often  found  in  association  with  old  work¬ 
ings  of  the  cerambycid  Purpuricenus  dimidiatus  LeConte,  and  in  some  cases 
they  appear  to  rework  the  frass  of  P.  dimidiatus.  Development  probably 
requires  about  3  years,  larvae  of  2  distinct  sizes  occurring  during  and  im¬ 
mediately  after  the  flight  period  of  the  adults. 


Linsley  (1940)  described  a  new  lepturine  cerambycid,  Strangalia  pa¬ 
cifica,  from  a  single  female  specimen  “beaten  from  oak”  at  “Pinon  Flats” 
on  the  arid  southeastern  margin  of  the  San  Jacinto  Mountains  in  Riverside 
County,  California.  The  species  presently  stands  as  Leptura  (Leptura)  pa¬ 
cifica  (Linsley)  (Linsley  and  Chemsak  1976).  For  three  and  a  half  decades 
after  its  discovery,  less  than  a  dozen  specimens  of  L.  pacifica  were  collected 
and  nothing  was  known  of  its  larval  biology,  although  several  of  the  speci¬ 
mens  were  taken  in  association  with  oak. 

In  June,  1975  while  collecting  larvae  and  adults  of  the  cerambycid 
Purpuricenus  dimidiatus  LeConte  from  living  branches  of  scrub  oak  at 
Pinon  Flat  (see  Hovore  and  Giesbert  1976),  the  junior  authors  and  R.  L. 
Penrose  also  encountered  an  occasional  lepturine  larva.  The  latter  were 
presumed  to  be  larvae  of  L.  pacifica,  but  as  attempts  to  rear  adults  were 
unsuccessful,  positive  identification  was  not  made.  On  May  2, 1976  the  senior 
author,  also  collecting  P.  dimidiatus  at  Pinon  Flat,  discovered  a  lepturine 
pupa  in  a  partially  chlorotic,  2  cm  diameter  branch  of  the  scrub  oak  Quer¬ 
cus  dumosa  Nuttall.  Three  days  later  a  female  L.  pacifica  emerged  (Fig.  1). 
Returning  to  the  locality  on  May  8  and  June  5,  1976,  the  authors  collected 
a  few  more  adults  of  both  sexes  of  L.  pacifica  from  their  pupal  cells.  With 
knowledge  of  the  habits  of  P.  dimidiatus  and  L.  pacifica  from  Pinon  Flat, 
the  authors  were  able  to  locate  both  species  in  a  similar  habitat  at  Upper 
Covington  Flat  in  the  Little  San  Bernardino  Mountains.  From  our  obser¬ 
vations  and  those  of  A.  E.  Lewis  and  G.  C.  Walters,  Jr.,  made  at  both  locali¬ 
ties  on  various  dates  from  May  to  mid  November,  we  now  summarize  the 
biology  of  L.  pacifica. 

The  collection  site  at  Pinon  Flat  lies  at  an  elevation  of  approximately 
1220  m,  and  the  ecotonal  floral  community  is  characterized  by  Q.  dumosa, 
Pinus  monophylla  Torrey  and  Fremont,  Juniperus  calif ornica  Carrier^ 
Nolina  parryi  Watson,  Agave  deserti  Engelmann,  Yucca  schidigera  Roezl, 

'Manuscript  received  10-X-77,  revised  23-XI-77. 

institute  of  Geophysics  and  Planetary  Physics,  University  of  California,  Los  Angeles,  CA 
0024. 

Placerita  Canyon  Nature  Center,  19152  W.  Placerita  Canyon  Road,  Newhall,  CA  91321 

49780  Drake  Lane,  Beverly  Hills,  CA  90210. 
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Fig.  1.  Adults  of  Leptura  pacifica  (Linsley)  taken  at  Pinon  Flat  from 
pupal  cells  in  Quercus  dumosa  Nuttall.  Upper,  male;  lower,  female. 

Fig.  2.  Pinon  Flat  habitat  of  L.  pacifica.  Foreground,  Opuntia  sp.  and 
Q.  dumosa  containing  L.  pacifica  infestation.  Background,  Pinus  mono- 
phylla,  Nolina  parryi,  and  Juniperus  californica. 

Fig.  3.  Mid-instar  larva  of  L.  pacifica;  a)  dorsal  view,  b)  ventral  view, 
c)  lateral  view.  Scale  is  in  mm.  Note  the  typical  lepturine  appearance. 
This  larva  and  those  shown  in  Figs.  4  and  5  were  collected  at  Pinon  Flat  in 
early  June  just  after  the  adult  flight  period. 
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and  Opuntia  sp.  (Fig.  2).  The  second  site,  located  in  Joshua  Tree  National 
Monument,  lies  at  an  elevation  of  approximately  1480  m,  and  the  floral 
community  is  distinctly  similar  to  that  at  Pinon  Flat  with  the  exceptions 
that  Agave  is  not  present  and  the  population  of  P.  monophylla  is  very 
sparse. 

To  date,  only  the  scrub  oak  Q.  dumosa  has  been  positively  identified 
as  a  host  of  L.  pacifica.  However,  the  scrub  oaks  at  both  collection  sites  are 
extremely  variable  and  it  is  possible  that  Q.  dunnii  Kellogg  (Q.  palmeri 
Engelmann),  Q.  turbinella  Greene,  or  hybrid  swarms  of  these  species  and  Q. 
dumosa  are  present.  It  would  not  be  surprising  to  find  that  L.  pacifica  in¬ 
fests  tree  oaks  as  well  as  several  species  of  scrub  oaks.  Oak-infesting 
cerambycids  are  not  noted  for  their  fastidious  selection  of  only  one  host 
species,  and  several  species  of  oaks  are  found  in  the  vicinity  of  Pinon  Flat, 
including  the  tree  oaks  Q.  agrifolia  Nee  and  Q.  chrysolepis  Liebmann  and  a 
well  defined  population  of  Q.  dunnii.  Furthermore,  P.  dimidiatus,  whose 
habits  are  in  many  respects  remarkably  similar  to  those  of  L.  pacifica,  has 
been  found  infesting  Q.  dunnii  near  Pinon  Flat  and  Q.  agrifolia  and  Q.  du¬ 
mosa  in  the  coastal  Santa  Monica  Mountains  of  Los  Angeles  County. 

Quercus  dumosa  is  occasionally  arborescent  but  is  most  often  a  shrub 
1-3  m  high  with  several  branches  arising  directly  from  the  root  crown.  Lep- 
tura  pacifica  infestations  have  been  found  in  healthy,  living  branches  1-3  cm 
in  diameter  (Fig.  4)  and  dying  and  dead  branches  up  to  5  cm  in  diameter  (Fig. 
5).  Any  part  of  a  living  branch  other  than  the  distal  portions  a  centimeter  or 
less  in  diameter  may  be  attacked.  An  occasional  larval  gallery  even  ex¬ 
tends  below  the  surface  of  the  ground  and  some  enter  the  root  crown.  In 
dead  or  dying  branches,  infestation  occurs  basally,  adjacent  to  living  wood. 
Presumably,  this  serves  to  maintain  a  necessary  level  of  humidity  within 
the  larval  gallery,  or  even  to  allow  sap  to  enter.  The  odor  of  fermentation 
is  often  quite  distinct  in  active  galleries  and  it  is  possible  that  fungi  or  fer¬ 
menting  sap  form  part  of  the  larval  diet. 

Whether  in  living  or  dead  wood,  the  larval  gallery  is  invariably  quite 
damp  and  it  appears  that  a  high  moisture  level  is  essential  to  normal 
larval  development.  Feeding  larvae  removed  from  their  original  galleries 
and  placed  within  freshly  cut,  living  branches  of  oak  generally  continue 
to  feed  only  briefly,  suffer  from  desiccation  and  cease  development.  How¬ 
ever,  limited  desiccation  can  sometimes  be  endured.  One  larva,  kept  in  a 
vial  for  about  four  months,  resumed  feeding  when  provided  with  an  artifi¬ 
cial  diet  with  a  high  water  content.  And  living  Q.  dumosa  branches  col¬ 
lected  in  June,  1976  produced  one  adult  female  in  May,  1977  and  a  second 
in  July,  1977.  Both  adults  were,  however,  about  30%  smaller  than  adults 
taken  from  their  pupal  cells  in  the  field. 

The  oval  larval  gallery  (Figs.  4,  5)  lies  in  the  heartwood  parallel  to 
the  grain  and  is  usually  15  or  20  cm  in  length  by  the  time  pupation  occurs. 
The  yellow-orange  larva  (Fig.  3)  works  repeatedly  up  and  down  the 
branch,  enlarging  the  diameter  of  the  gallery  to  several  times  its  own,  and 
largely  filling  the  gallery  with  a  compacted  mixture  of  feculae  and  excel¬ 
sior-like  frass.  Unlike  the  larva  of  P.  dimidiatus,  the  larva  of  L.  pacifica 
does  not  girdle  the  infested  branch.  However,  the  workings  of  the  latter 
are  often  sufficiently  extensive  to  kill  the  distal  portion  of  smaller 
branches.  Although  one  largely  chlorotic  oak  plant  was  found  in  which 
virtually  every  branch  contained  at  least  one  Leptura  larva,  simultaneous 
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Fig.  4.  Mid-instar  L.  pacifica  larva  in  gallery  (frass  removed)  within 
living  Q.  dumosa  branch  not  previously  attacked  by  P.  dimidiatus. 


Fig.  5.  Mid-instar  larva  of  L.  pacifica  in  a  reworked  gallery  of  P.  dimidi¬ 
atus.  The  lepturine  frass  ends  just  before  the  right  cut,  but  the  gallery  con¬ 
tinues  well  into  the  cut-off  portion  of  the  branch.  Note  that  the  gallery  is 
far  more  extensive  than  that  shown  in  Fig.  4,  even  though  the  larvae  are  of 
approximately  the  same  size. 

Fig.  6.  Frass  plugged  emergence  hole  (indicated  by  white  pointer)  of  L. 
pacifica  in  living  Q.  dumosa.  A  second  plugged  hole  exists  about  7  cm  distad 
on  the  opposite  side  of  the  branch.  A  parasite  subsequently  emerged  (and 
escaped  unseen)  from  the  second  hole,  leaving  behind  a  silken  cocoon. 
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infestation  of  the  same  plant  by  more  than  one  or  two  larvae  was  seldom 
observed,  and  it  appears  that  L.  pacifica  is  rarely,  if  ever,  responsible  for 
the  death  of  an  entire  plant. 

Early  in  its  development,  the  larva  makes  a  small  opening  through  the 
bark.  As  this  opening  generally  does  little  more  than  rupture  the  bark  and 
seldom  shows  signs  of  having  been  used  for  the  expulsion  of  frass  and  fecu- 
lae,  it  may  function  to  permit  the  entry  of  fungi  or  even  to  allow  the  es¬ 
cape  of  acrid  sap.  As  the  larva  enlarges  its  gallery,  it  generally  constructs 
one  or  more  additional  openings  through  the  bark.  At  least  one  of  the  open¬ 
ings  is  eventually  enlarged  to  about  4X6  mm  and  plugged  with  a  tight 
wad  of  excelsior-like  frass.  The  larva  pupates  just  below  one  of  the  larger 
openings  and  the  adult  ultimately  chews  through  the  frass  plug  and 
emerges.  The  construction  of  a  frass  plugged  hole  is  not  necessarily  an  in¬ 
dication  that  pupation  is  imminent,  for  one  often  appears  a  year  or  more 
before  the  adult  emerges.  The  openings  made  by  the  larva  are  easily  mis¬ 
taken  for  twig  stumps  and  natural  fissures  in  the  bark,  making  their  detec¬ 
tion  in  the  field  rather  difficult.  Pupation  apparently  occurs  in  the  spring 
with  the  major  emergence  of  adults  at  our  study  sites  occurring  during  May 
and  early  June.  The  normal  life  cycle  is  presumably  about  3  years,  as 
larvae  of  two  distinct  sizes  are  found  during  and  immediately  after  the 
adult  flight  period.  The  larger  larvae  (1  cm)  are  somewhat  smaller  than 
an  adult  and  about  twice  the  size  of  the  smaller. 

Quite  often  L.  pacifica  infests  a  branch  adjacent  to,  and  usually  basad 
of,  old  P.  dimidiatus  workings.  Particularly  in  dead  branches,  the  two  gal¬ 
leries  may  merge  or  almost  completely  overlap,  and  it  often  appears  that 
the  Leptura  larva  is  reworking  the  frass  of  P.  dimidiatus.  It  is  interesting 
to  note  that  larvae  of  the  lepturine  Acmaeops  collaris  (Linnaeus),  which 
also  infest  dead  oak,  also  appear  to  feed  on  the  old  frass  of  other  ceram- 
bycids  (Duffy  1953). 

The  habits  of  the  adults  remain  poorly  known.  They  have  not  been  found 
on  flowers  [one  specimen,  illegibly  labeled  either  “on”  or  “in”  Rhamnus 
californica,  Mill  Creek,  6000  ft.  San  Bernardino  Co.,  Calif.,  July  4,  1953 
(Timberlake  coll.),  is  in  the  Essig  Museum  of  Entomology  at  the  Univer¬ 
sity  of  California,  Berkeley  (J.  A.  Chemsak,  pers.  comm.);  the  extremely 
fragrant  flowers  of  R.  californica  Eschscholtz  often  attract  large  numbers 
of  lepturines  and  other  cerambycids],  and  they  are  rarely  taken  flying  and 
only  occasionally  by  beating.  Mating  behavior  and  oviposition  have  not 
been  observed,  and  the  pair  shown  in  Fig.  1  could  not  be  induced  to  copu¬ 
late  in  the  laboratory. 

The  most  extensive  observations  of  the  behavior  of  adults  of  L.  pacifica 
have  been  made  by  G.  C.  Walters,  Jr.,  who  collected  18  males  at  the  Pinon 
Flat  study  site  on  May  2,  1977.  Even  though  the  population  density  of  scrub 
oak  at  the  locality  is  very  high,  all  specimens  were  taken  only  in  the  im¬ 
mediate  vicinity  of  two  healthy,  young  Q.  dumosa  plants,  and  all  were 
collected  flying  about  the  plants,  sitting  on  the  foliage,  or  walking  on  the 
branches.  Some  of  the  males  flew  directly  into  the  plant  and  walked 
around  on  the  branches  as  if  searching  for  females;  however,  no  females 
were  observed.  Like  many  other  diurnal  lepturines,  the  adults  of  L.  pacifica 
are  rapid  flyers  and  when  about  to  alight,  often  dance  in  the  manner  of  cer¬ 
tain  Diptera  and  Hymenoptera. 


112 


SKILES  ET  AL.\  LEPTURA  BIOLOGY 


The  use  of  living  oak  by  the  larvae  of  L.  pacifica  is  quite  unusual  for 
the  genus  Leptura.  Species  of  the  subgenus  Stenura  have  been  recorded  only 
from  decomposed  or  decaying  hardwoods.  Of  the  11  North  American  species 
of  the  subgenus  Leptura,  the  larvae  of  9  have  been  recorded  only  from  dead, 
primarily  decaying,  coniferous  trees  (Linsley  and  Chemsak  1976).  It  is  in¬ 
teresting  that  the  only  member  of  the  subgenus  for  which  no  host  has  been 
determined,  L.  sequoiae  (Hopping),  also  appears  to  be  L.  pacifica  s  nearest 
relative. 

The  larval  host  records  of  all  but  a  few  species  of  the  Lepturini  are  for 
dead,  primarily  decaying  wood  (Knull  1946;  Duffy  1953;  Linsley  and 
Chemsak  1972,  1976).  But  this  may  simply  be  an  artifact  of  the  relative  ease 
of  finding  infestations  in,  and  rearing  adults  from,  dead  wood.  The  present 
discovery,  together  with  the  fact  that  the  hosts  of  a  rather  large  number  of 
the  Lepturini  remain  unknown,  suggests  that  living  wood  may  in  fact  be  used 
by  a  number  of  other  members  of  the  tribe. 

Adaptation  of  larval  feeding  preference  to  living  as  well  as  moist,  dead 
wood  is  almost  certainly  advantageous  in  xeric  habitats  such  as  those  at 
Pifion  Flat  and  Covington  Flat,  and  it  is  possible  that  L.  pacifica  has  been 
able  to  persist  at  these  localities  in  the  face  of  increasing  regional  aridity 
by  expanding  its  host  preference.  Initially,  access  to  living  wood  might  well 
have  been  exclusively  via  the  exposed  workings  of  P.  dimidiatus  or  other 
insects. 
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Abstract 

Poeciloxestia  Lane  1965,  (Cerambycini)  was  originally  proposed  for  P. 
melzeri  Lane  (type-species)  and  P.  paraensis  Lane.  This  study  expands 
Poeciloxestia  to  include  16  additional  taxa.  The  current  taxonomic  status 
of  related  genera  is  discussed.  A  brief  historical  account  of  the  genus  and  a 
key  to  species  are  presented,  adult  morphology  is  discussed,  all  taxa  are 
fully  described  and  illustrated,  and  a  hypothetical  phylogeny  is  proposed. 
The  following  8  species  are  described  as  new:  P.  lanei,  rugosicollis,  parallela, 
minuta,  hirsutiventris,  carlyslei,  travassossi,  and  lanceolata.  The  follow¬ 
ing  8  species  are  new  combinations  in  Poeciloxestia:  Coleoxestia  ochrotaenia 
Bates  1870,  sagittaria  Bates  1872,  dorsalis  Thomson  1860,  lateralis  Erich- 
son  1874,  bivittata  Buquet  1852,  elegans  Gory  1833,  suturalis  Perty  1832 
(revalidated),  and  elegans  signatipennis  Melzer  1923  (raised  to  full  spe¬ 
cies).  Coleoxestia  omega  Zajciw  1967  is  placed  as  a  subjective  junior  syno¬ 
nym  of  P.  bivittata  Buquet. 


Introduction 

The  Neotropical  Cerambycini  are  a  much  neglected  and  poorly  under¬ 
stood  group  of  beetles.  Several  species  are  known  only  by  their  type- 
specimens,  and  most  well-known  collections  contain  few  specimens  for 
study.  Practically  nothing  is  known  of  their  ontogeny,  due  in  part  to  the 
relatively  long  larval  periods.  Thus,  knowledge  of  the  holomorphology 
is  presently  limited  to  dried  adult  museum  specimens.  No  re  visional  work 
has  ever  been  published,  even  at  generic  level,  except  an  attempt  by  Zajciw 
(1966)  to  identify  the  species  under  Brasilianus  Jacobson.  Present  generic 
definitions  are  insufficient,  and  many  older  genera  remain  heterogeneous 
groupings  of  species. 

The  only  sensible  approach  to  the  study  of  neotropical  Cerambycini  is 
to  group  closely  related  species,  postulate  their  hypothetical  phylogenies, 
and  then  arrange  the  tribal  phylogeny,  subject  to  corrections  derived  from 
subsequent  investigations.  The  objective  of  the  present  study  is  to  modify 
the  original  diagnosis  of  one  such  group,  Poeciloxestia  Lane,  to  create  a 
homogeneous  group  of  old  and  new  species. 

The  species  considered  herein  have  been  the  object  of  some  confusion 
among  classical  authors.  White  (1853)  listed  under  Xestia  the  following: 
elegans  Gory,  lateralis  Erichson,  and  dorsalis  “Chevr.  Coll.”.  Thomson 
(1860)  described  Criodion  dorsale  (previously  a  nomen  nudum)  and  referred 
to  X.  elegans,  dorsalis,  annulipes,  and  pictipes  which  “.  .  .  doivent  etre  rap- 
portee  a  la  troisieme  division  du  G.  Criodion ”,  but  he  did  not  mention  Steno- 

chorus  suturalis  Perty,  Xestia  lateralis  Erichson,  or  Criodion  bivittatum 

•  — _ _ _ 

'Present  address,  until  Jan.  1979:  c/o  Florida  State  Collection  of  Arthropods,  P.  O.  Box 
1269,  Gainesville,  FL  32602. 
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Buquet.  Bates  (1870),  after  a  few  comments  about  Xestia,  described  X.  ochro- 
taenia  among  other  Xestia  sensu  stricto,  and  in  1872  he  described  S.  sagit- 
taria.  Gemminger  and  Harold  (1872)  listed  annulipes  Buquet,  dorsale 
Thomson,  and  lateralis  Erichson  under  Criodion,  and  elegans  Gory,  ochro- 
taenia  Bates,  and  sagittaria  Bates  under  Xestia.  Gahan  (1892),  dealing  with 
Neotropical  Cerambycini,  stated:  “The  following  species  appearing  under 
Criodion  in  the  Munich  Catalogue  will  be  better  placed  in  Xestia  ”  and 
listed  annulipes  Buquet,  bivittata  Buquet  (which  he  synonymized  with  su- 
turalis  Perty),  corvina  Germar,  dorsalis  Thomson,  and  pictipes  Newman, 
with  the  final  comment,  “The  same  remarks  will,  perhaps  apply  to  other 
species.”  Aurivillius  (1912)  maintained  Gahan’s  views,  changing  the  pre¬ 
occupied  Xestia  White  1853  (. Xestia  Huebner  1818,  Lepidoptera)  to  Coleoxes- 
tia.  Lane  (1965)  erected  Poeciloxestia  for  2  new  species  ( melzeri  and  paraen- 
sis),  comparing  them  only  to  Coleoxestia  sagittaria  Bates. 


Material  and  Methods 

Specimens  studied  belong  to  the  collections  listed  below,  preceded  by  their  ab¬ 
breviations  (as  used  in  the  listings  of  “specimens  examined”  following  each  descrip¬ 
tion),  and  were  made  available  through  direct  or  indirect  loans. 

AMNH— American  Museum  of  Natural  History,  N.Y.,  USA 

BM  -British  Museum  (Natural  History),  London,  UK 

CIS  —California  Insect  Survey,  Berkeley,  USA 

CM  -Carnegie  Museum,  Pittsburgh,  Penn.,  USA 

CS  —Carlos  Alberto  Campos  Seabra,  private,  Rio  de  Janeiro,  Brazil 

EF  —Ernest  Fuchs,  private,  Wien,  Austria 

FIOC  -Fundagao  Instituto  Oswaldo  Cruz,  Rio  de  Janeiro,  Brazil 

MNHN-Musee  National  d’Histoire  Naturelle,  Paris,  France 

MNHU— Museum  fur  Naturkunde,  Humboldt  University,  Berlin,  DDR 

MNRJ  — Museu  Nacional,  Rio  de  Janeiro,  Brazil 

USNM  -National  Museum  of  Natural  History,  Washington,  D.C.,  USA 
SP  —Museu  de  Zoologia,  Universidade  de  Sao  Paulo,  Brazil 
SF  —Sergio  Augusto  Fragoso,  private,  Rio  de  Janeiro,  Brazil 
TR  —Thomas  E.  Rogers,  private,  Gainesville,  Florida,  USA 

An  important  contribution  was  a  collection  of  color  slides  taken  by  Pe.  Jesus 
Santiago  Moure  (Dept.  Zoology,  Univ.  Federal  do  Parana,  Brazil),  of  type-speci¬ 
mens  at  different  institutions  over  the  world.  These  slides  supplement  the  brief  orig¬ 
inal  descriptions  when,  for  various  reasons,  the  type  specimens  were  not  available. 

In  the  dessication  process,  museum  specimens  exude  a  greasy  substance  which  fixes 
dust  particles,  obliterating  surface  features  from  direct  observation  and  photography. 
Ethyl  and  methyl  alcohol,  ethyl  ether,  acetone,  hexane,  benzene,  xylene,  house¬ 
hold  detergent  and  Barber’s  solution  were  used  to  remove  adhesions  with  poor  re¬ 
sults.  Chloroform  immersion  coupled  with  ultrasonic  treatment  yielded  the  best 
general  cleaning,  but  in  critical  cases  the  foreign  matter  had  to  be  removed  labori¬ 
ously  with  the  aid  of  a  fine  needle  and  a  brush  dipped  in  chloroform.  Fragments  of 
pupal  exuviae  were  frequently  found  in  the  recess  of  deep  punctures,  mesosterna, 
and  metepisterna. 

Descriptions  follow  a  practical  pattern,  with  the  format  designed  to  facilitate 
retrieval  of  morphological  data.  Systematized  photographs  of  most  characters,  12  for 
each  species,  are  provided  to  permit  direct  comparison.  The  3rd  picture  following  the 
habitus  of  each  species  is  an  exception  to  this  system,  and  usually  shows  a  unique, 
distinguishing  characteristic.  These  photomacrographs  were  taken  in  35mm  format, 
with  a  Nikon  F2  camera,  the  great  majority  with  a  55mm  Micronikkor  lens  inverted 
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on  a  27mm  extension  ring,  and  a  few  with  a  40mm  Zeiss  Luminar  adapted  to  a  Nikon 
PB4  bellows.  The  illumination  was  provided  by  3  high  intensity  12  volt  lamps 
(Tensor  brand)  for  fill-in  and  an  Olympus  LSD  microscope  illuminator  for  model¬ 
ing.  Exposures  at  f-stops  8  to  11,  half  to  a  full  second,  were  found  satisfactory  on 
Panatomic  X  film  (emulsion  5060),  developed  in  Microdol  1:3  for  the  recommended 
time  and  temperature.  All  prints  were  made  on  Kodak  Polycontrast  RC  paper.  The 
specimens  were  held  by  a  Baush-Lomb  bullet  holder,  the  tip  provided  with  a  lump  of 
odontological  “utility  wax.”  The  holder  permits  omnidirectional  movements,  to 
bring  into  focus  the  entire  feature,  usually  with  curved  shapes.  The  average  time  con¬ 
sumed  by  each  photomacrograph  was  estimated  at  45  minutes,  from  the  mechanical 
cleaning  to  the  final  print,  sequential  steps  collectively  made  on  a  36  exposure  film. 

The  morphological  discussion  under  the  generic  diagnosis  is  partially  illustrated 
with  SEM  photomicrographs,  taken  with  a  Cambridge  Mark  IIA  Scanning  Electron 
Microscope  on  Polaroid  PN-55  film,  the  subjects  coated  with  a  200-300  angstrons  gold 
film  in  a  Denton  DV-502  High  Vacuum  Evaporator,  at  the  Insect  Attractants  and 
Basic  Biology  Laboratory,  USD  A,  Gainesville,  Florida,  with  the  assistance  of  Mrs. 
Thelma  C.  Carlysle. 

Genitalia  preparations  were  made  by  detaching  the  entire  abdomen,  boiling  it  in 
pure  water  for  10  minutes,  extracting  the  genital  apparatus  by  cutting  the  inter- 
segmental  membrane  between  the  7th  and  8th  sternite,  replacing  the  remains  of  the 
abdomen  in  the  specimen  by  gluing  with  colorless  nail  enamel,  and  submitting  the 
genital  parts  to  the  usual  treatment  (KOH,  water,  acetic  carmine,  ethyl  alcohol, 
camphored  phenol,  xylene,  balsam). 

The  key  is  meant  as  an  aid  to  identification,  and  should  not  be  necessarily  in¬ 
terpreted  as  reflecting  phylogeny. 

Every  effort  was  made  to  keep  the  terminology  simple,  using  generalized  ento¬ 
mological  terms  wherever  possible.  Thus,  ancestral  is  used  instead  of  plesiomorphic, 
derived  instead  of  apomorphic,  dorso-elytral  instead  of  “sutural”,  etc.  Most  mor¬ 
phological  nouns  are  self-explanatory,  as  fronto-axial  line,  post-humeral  area, 
etc.,  and  are  diagrammatically  illustrated  on  plate  I. 


Taxonomic  Account 

Genus  Poeciloxestia  Lane  1965:269 

Diagnosis:  Head  with  eyes  well-separated  dorsally  by  ridgelike  structure  and 
without  inter-ommatidial  sensilla;  bases  of  antennal  socket  tubercle  separated  by 
depressed  line;  fronto-axial  line  distinct  and  usually  attaining  post-clypeus  or  end¬ 
ing  near  it.  Antennal  segments  3-10  apically  feebly  bulbous,  unarmed. 

Prothorax  not  distinctly  divided  into  pronotum  and  prosternum  (i.e.,  without  a 
dividing  line  or  a  markedly  different  sculpture).  Pro-  and  mesintercoxal  processes 
smoothed,  not  projecting. 

Elytra  of  2  colors,  the  darker  over  an  ochraceous  background  forming  1)  a  dorso- 
longitudinal  vitta  with  variable  pattern  and  2)  a  variable  lateral  vitta,  sometimes 
confined  to  post-humeral  area  and  raised  margin. 

Legs  with  femora  flattened,  sub-fusiform,  apices  rounded.  Tibial  apices  angulose 
or  rounded,  never  prolonged  in  an  acute  spine  beyond  tarsal  insertion.  Mesocoxal 
sockets  open  laterally. 

Type  species :  P.  melzeri  Lane  (1965:270),  by  original  designation. 

Remarks  and  morphological  discussion :  Distinct  from  Coleoxestia  Aurivillius  by 
the  apically  feeble  bulbous  antennal  segments,  non-clavate  femora,  open  meso¬ 
coxal  sockets;  from  Criodion  Serville  by  the  unarmed  femoral  and  tibial  apices; 
from  Sphallenum  Bates  by  the  non-contiguous  antennal  tubercle  socket  bases,  non¬ 
projecting  intercoxal  processes  and  open  mesocoxal  sockets. 

The  microstructure  of  the  integument  is  formed  by  polygons,  often  hexagons, 
which  are  distorted  in  every  conceivable  way  to  form  different  exoskeletal  features. 
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mesosternum 
mesepisternum 
trochantin 
mesepimeron 
metepisternum 
metasternum 
post-humeral  area 
metepisternal  glandular  pore 
metasternal  infolding 
metasternal  border 


antennal  socket  tubercle 
genal  pit 

■  fronto-lateral  depression 
fronto-lateral  ridge 
fronto-axial  line 
frontal  plate 

post-clypeus 

ante-clypeus 

labrum 

mandibular  ridge 
mandibular  groove 


aedeagus 


parameres 


VIII  sternite 


VIII  tergite 


internal  sac 


armature 


IX  sternite  IX  tergite 


Fig.  1-3,  Poeciloxestia,  generalized  and  diagrammatic:  1)  head;  2)  meso-  and  meta- 
stemum;  3)  male  genitalia. 
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The  most  extreme  distortion  occurs  in  the  stridulatory  file  of  the  mesoscutum  (fig. 
16  and  17),  where  the  polygons  are  stretched  gradually  to  form  the  file’s  teeth.  These 
polygons  have  been  found  on  “Thysanura  and  at  least  in  some  part  of  the  body  of 
every  pterygote  insect  examined.”  (Hinton,  1970). 

The  head,  along  the  fronto-axial  line,  folds  and  projects  internally  where 
muscles  are  attached.  Over  the  fronto-lateral  ridges,  the  line  separating  the  frons 
from  post-clypeus  is  always  visible.  This  line  contains  2  pits,  genal  (fovea  lateralis 
of  some  authors)  and  frontal  at  each  side  of  the  fronto-lateral  ridges,  internally 
forming  the  anterior  mandibular  articulation.  The  genal  pit  occurs  in  Poeciloxestia 
sub-contiguous  to  the  lower  lobe  of  the  eye  (fig.  7)  or  separated  from  it  (fig.  5).  In  all 
the  closely  related  genera  examined,  the  genal  pit  is  present  in  only  one  of  the  above 
defined  states  ( Criodion  fig.  4,  Coleoxestia  fig.  6).  The  frontal  pit  is  represented  as  a 
deep  corner  at  the  inner  side  of  the  fronto-lateral  ridges  in  Poeciloxestia,  as  well  as 
in  Criodion  and  Coleoxestia,  but  never  so  prominent  as  in  Bothrocerambyx  Schwarzer, 
Macrobrasilianus  Fragoso  and  Brasilianus  Jacobson. 

The  post-clypeus  is  usually  depressed  medially,  ridge-like  or  not;  ante-clypeus 
somewhat  transparent,  yellowish.  The  labrum  is  folded  inward  (fig.  18),  sometimes 
creased.  The  mandibles  are  variable,  but  never  laminate,  always  grooved  outward, 
more  or  less  excavate  near  the  labrum,  bearing  an  antero-basal  ridge  (reduced  and 
smoothed  in  travassosi  n.  sp.).  The  maxillary  and  labial  palp  distal  segments  vary 
in  shape  from  sub-parallel  to  dilated  and  flattened,  but  never  distinctly  triangular 
as  in  Brasilianus.  The  mentum  is  usually  folded  inward,  with  a  transverse  depres¬ 
sion. 

The  gular  plate  is  narrow  as  compared  to  Coleoxestia  (fig.  17  and  20),  flush  with 
head  ventral  surface,  the  punctures  poorly  defined. 

The  antennae  are  longer  than  the  body  in  males  (except  in  travassosi  n.  sp.), 
shorter  in  females,  segments  3-10  feebly  bulbous  apically.  The  3rd  and  usually  4th 
segment  in  2  species  ( lanei  n.  sp.  and  sagittaria  Bates)  show  a  longitudinal  sulcus 
without  sensilla,  not  to  be  confused  with  other  longitudinal  depressions  (reduced 
to  spots  in  most  proximal  segments),  that  are  termed  scars  These  scars  are  areas 
where  differentiated  sensory  structures  are  located  (fig.  12  and  14),  both  dorsally  and 
ventrally,  and  are  best  seen  under  tangent  illumination.  The  shape  of  the  differen¬ 
tiated  sensilla  of  fig.  14  is  essentially  the  same  in  Poeciloxestia,  Criodion,  and  Co¬ 
leoxestia.  The  11th  segment  of  males  is  usually  almost  twice  the  length  of  the  10th 
due  to  the  fusion  of  an  ancestral  12th,  although  the  remaining  fused  part  of  the  12th 
may  be  drastically  reduced  (as  in  males  of  travassosi  n.  sp.;  minuta  n.  sp.  and,  as  a 
general  rule,  in  females  of  all  species).  This  fusion  in  most  species  left  a  more  or 
less  distinct  constriction,  but  in  elegans  Gory  an  orifice  can  be  seen  (fig.  13  and  14). 

The  dark  dorso-elytral  vittae  on  lighter  background  is  a  common  character 
among  Neotropical  Cerambycini,  where  it  develops  along  the  same  general  patterns 
in  several  genera,  and  is  subject  to  inter-  and  intraspecific  variation  (remarkably  so 
in  P.  lanceolata  n.  sp.  and  P.  dorsalis  Thomson). 

The  prosternum  in  a  group  of  species  is  distinctly  bulged  anteriorly,  a  character 
not  mentioned  by  previous  authors  and  missing  in  all  other  taxa  examined  under 
the  tribe.  A  semi-bulged  state  is  present  in  elegans  Gory  and  signatipennis  Melzer, 
coupled  with  narrow  elongated  elytra. 

The  femora  are  flattened,  apically  rounded,  unarmed,  of  the  same  general  color 
of  the  integument,  ( dorsalis  Thoms.,  ochrotaenia  Bates,  and  bivittata  Buquet  show 
a  lighter  color),  with  darker  tips,  although  not  distinctly  banded.  Tibial  apices  are 
rounded  or  angulose  (fig.  9)  with  a  seriate  row  of  micro-striated  spicules  (fig.  11), 
never  prolonged  beyond  tarsal  articulation  in  an  acute  spine. 

Most  visible  meso-  and  metasternal  sclerites  are  hemmed  at  borders  and  some 
overlapping  of  the  mesepimeral  border  over  the  metepisternum  always  occurs.  The 
metasternum  is  verrucose  at  posterior,  more  external  border,  where  it  supports  the 
mesepimeron.  Mesotrochantin  usually  visible,  depending  on  the  position  of  coxa. 
The  metasternal  infolding  that  partially  forms  the  inner  part  of  metacoxal  trans¬ 
verse  socket  may  or  may  not  be  connected  to  the  thoraco-abdominal  median  junc- 
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tion  by  a  sulcus.  This  connection  appears  more  evident  in  travassosi  n.  sp.  (fig.  21, 
where  the  abdomen  has  been  removed). 

The  male  7th  abdominal  sternite  may  be  deeply  cut  inward  as  in  melzeri  Lane, 
sinuous  as  in  dorsalis  Thoms.,  or  truncate  as  in  paraensis  Lane.  In  females  it  is  al¬ 
ways  broadly  curved. 

The  male  genitalia  presents  several  problems  as  a  taxonomic  tool.  To  figure  or 
describe  them  as  an  aid  to  identification  seems  pointless,  as  all  species  can  be  iden¬ 
tified  readily  by  other  characters.  To  use  it  to  establish  relationships  within  the  genera 
or  the  tribe  requires  an  overall  deep  study  of  its  intra-  and  inter  specific  variation, 
which  could  not  be  done  in  the  present  study.  However,  a  few  remarks  can  be  made, 

with  nomenclature  graphically  defined  in  fig.  3. 

The  8th  segment,  always  provided  with  a  ventral  apodeme,  appears  to  be  a  species 
specific  character,  with  small  variation;  its  dorsal  plate  is  usually  wider  than  the 
ventral  one,  but  the  inverse  is  true  at  least  in  dorsalis  Thoms.,  and  minuta  n.  sp.  The 
9th  tergite,  (“arc  dorsal”  of  Iuga,  1962-66)  is  always  sclerotized  and  distinct.  Sharp 
and  Muir  (1912),  Ehara  (1954),  and  Jeannel  (1955)  confined  their  study  to  the  para- 
meres/ aedeagus  complex.  Iuga  (1962-66)  covered  the  subject  more  broadly,  includ¬ 
ing  the  female  ovipositor  as  compared  to  the  male  genitalia.  The  dorsal  bilobed 
portion  of  the  parameres  (“tergite  9”  of  Iuga,  1962)  shows  considerable  variation  con¬ 
cerning  the  separation  of  its  lobes  in  at  least  dorsalis  Thoms.;  a  median,  sclerotized 
lateral  prolongation  of  the  tergal  portion,  distinctly  separated  and  sub-parallel 
to  the  ventral  fork  arms,  was  observed  in  paraensis  Lane,  lanceolata  n.  sp.,  suturalis 
Perty  as  well  as  in  Criodion  tomentosum  Serville,  while  melzeri  Lane,  dorsalis 
Thoms.,  minuta  n.  sp.  and  Coleoxestia  spinipennis  (Serville)  such  prolongation  is 
missing.  The  aedeagus  (“segment  10”  of  Iuga,  1962)  shows  subtle  apical  differences 
with  apices  more  or  less  pointed.  The  internal  sac  is  extremely  difficult  to  dissect 
from  dried  museum  specimens,  and  no  satisfactory  technique  has  been  developed  to 
avoid  its  rupture.  Fragments  mounted  in  balsam  in  the  usual  way  show  different  sur¬ 
face  structures  other  than  the  sclerotized  hooks  proximal  to  aedeagus,  present  in  all 
species  examined.  The  female  genitalia  has  not  been  investigated. 

Hypothetical  Phylogeny 

Hypothetical  phylogenies  are  inferred  on  the  basis  of  characters  existing 
in  2  or  more  states  within  a  group.  One  of  these  states  is  termed  ancestral 
(abbreviated  “a”),  and  the  other  (or  others  in  case  of  a  phenocline)  derived 
(abbreviated  “d”). 

According  to  Ross  (1974)  there  are  3  criteria  to  hypothetically  infer  the 
ancestrality  of  character  states:  1)  fossil  sequences  (unknown);  2)  “in¬ 
group”  comparisons;  3)  “ex-group”  comparisons  or  group  trends.  The  shared 
or  common  character  is  taken  as  ancestral.  In  this  study,  “in-group”  means 
comparisons  within  the  bounds  of  Poeciloxestia,  and  “ex-group”  means  com¬ 
parisons  among  other  taxa  in  the  tribe  Cerambycini. 

Position  of  Poeciloxestia  among  Neotropical  Cerambycini:  In  spite 
of  different  criteria  used  by  various  authors  to  define  or  understand  the 
genera  under  Cerambycini,  2  sub-groups  can  be  recognized. 

The  first,  and  more  ancestral,  contains  the  genera  Bothrocerambyx 
Schw.,  Macrobrasilianus  Fragoso,  Brasilianus  Jacobs.,  and  Peruanus  Tipp- 
mann  (elongate  femora,  apically  armed  antennal  segments,  frontal  pits 
prominent).  The  strong  similarities  between  Brasilianus  Jacobs,  and  cer¬ 
tain  African  species  of  Plocaederus  Thomson  suggest  the  direction  of  dis¬ 
persal  from  Old  World  (where  the  Cerambycini  has  its  largest  number  of 
species)  to  New  World,  through  the  former  linkage  between  Africa  and 
Eastern  Brazil,  believed  (Wilson  et  al.,  1972)  to  have  existed  until  the  close 
of  the  Jurassic  Period,  some  140  million  years  ago. 
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Fig.  4-7,  Male  genal  pits  (SEM  photos):  4)  Criodion  tomentosum  Serv.  (25.7x); 
5)  Poeciloxestia  melzeri  Lane  (117,8x);  6)  Coleoxestia  spinipennis  (Serv.)  (53.5x); 
Poeciloxestia  minuta  n.  sp.  (117.8x). 
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Fig.  8-11,  Males  (SEM  photos):  8)  Criodion  tomentosum  Serv.,  compound  eye 
and  sensilla  (228.5x);  9)  Poeciloxestia  minuta  n.  sp.,  apex  of  mesotibia  (228.5x);  10)  Co- 
leoxestia  spinipennis  (Serv.),  compound  eye  and  sensilla  (214x);  11)  Poeciloxestia 
minuta  n.  sp.,  apical  spicules  of  mesotibia  (817x). 
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lig.  12-15,  Poeciloxestia  elegans  (Gory),  antennal  segments  (SEM  photos): 
J  !?ca.r  on  4th  (228. 5x);  13)  fusion  of  11th  and  12th  (153.5x);  14)  scar  on  4th  (1143x)- 
15)  fusion  of  11th  and  12th  (1671.5x). 
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Fig.  16,  19,  21,  Poeciloxestia  travassossi  n.  sp.,  male  (SEM  photos):  16)  scutum, 
dorso-lateral  view  (964x);  19)  stridulatory  file  (964x),  21)  metasternal  infolding 
(42.8x);  17,  Coleoxestia  spinipennis  (Serv.),  gular  region  (285x);  18,  Poeciloxestia 
minuta  n.  sp.,  male,  labrum  (41. 5x);  20,  Poeciloxestia  melzeri  Lane,  male,  gular  re¬ 
gion  (21.5x). 
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The  second  group  is  composed  of  the  genera  Criodion  Serv.,  Metacrio- 
dion  Fragoso,  Butherium  Bates,  Poeciloxestia  Lane,  Coleoxestia  Auriv.,  and 
possibly  the  monotypic  Melathemma  Bates  (unavailable  at  this  time), 
where  the  femora  are  relatively  shortened,  the  antennal  segments  apically 
unarmed,  and  frontal  pits  indistinct  or  reduced.  This  group  has  apparently 
evoived  in  the  New  World,  as  no  closely  related  forms  are  found  among 

Old  World  Cerambycini,  as  far  as  could  be  deduced  from  descriptions  and 
a  few  specimens. 

The  position  of  Poeciloxestia  within  the  tribe  can  be  ascertained  only 
after  the  related,  presently  heterogeneous  genera  have  been  better  studied 
taxonomically.  However,  it  is  clear  that  Poeciloxestia  occupies  an  inter¬ 
mediate  place  between  Criodion  and  Coleoxestia,  somewhat  closer  to  the 
former. 

Position  of  species  within  Poeciloxestia :  The  choice  of  characters  to 
cluster  closely  related  forms  in  groups  obeys  3  main  criteria:  1)  least  intra¬ 
specific  variation,  2)  ancestrality  established  beyond  reasonable  doubt  and 

3)  a  significant  morphological  feature.  The  following  characters  appear 
relevant: 

Character  1.  elytral  length,  less  than  3  times  humeral  width  (a),  3  (or 
more)  times  humeral  width  (d).  Both  “in-group”  and  “ex-group”  compari¬ 
sons  resulted  in  very  few  specimens  with  a  3x  ratio  (maximum  “in  group” 
ancestral  ratio  found:  2.55x). 

Character  2:  prosternum  not  bulged  anteriorly  (a),  bulged  or  semi- 
bulged  (d).  “In-group”  comparisons  yield  8  of  18  with  the  derived  condition, 
while  among  all  the  other  taxa  under  the  tribe  Cerambycini,  the  ancestral 
condition  is  totally  prevalent  (about  90%  of  the  species  were  available). 

Character  3.  pronotal  sculpture  rugose  (a),  scabrose-punctate  or  punc¬ 
tate  with  an  impunctate  discal  area  (d).  Although  the  “in-group”  compari¬ 
sons  yield  2  of  18  with  the  ancestral  condition,  all  species  of  the  first  tribal 
sub-group  have  a  rugose  pronotum,  as  well  as  the  great  majority  of  Old 

^  ^aXa  ^aS  Can  established  from  the  generic  diagnosis  of  Lacordaire, 
1869). 

The  combination  of  these  3  characters  resulted  in  the  hypothetical  tree 
of  figure  238. 

The  dark  dorso-elytral  vitta,  which  shows  considerable  intraspecific 
vanation,  defies  definition,  and  it  is  extremely  difficult  to  ascertain  which 
pattern  is  ancestral.  It  seems  to  be  a  phenocline  in  which  the  ancestral  con¬ 
dition  is  not  represented  in  the  taxa  under  study.  It  is  also  present  in  some 
ot  the  smaller  species  of  Brasilianus,  where  it  occurs  in  highly  variable 
apico-elytral  patterns;  in  Bothrocerambyx,  where  it  is  sub-parallel  or  con¬ 
stricted  anteriorly;  and  in  species  presently  under  Criodion  where  it  takes 
many  different  shapes. 

Further  phylogenetical  and  morphological  studies  in  related  genera 
,  1  undoubtedly  shed  more  light  in  this  group,  one  “des  plus  rebelles  a  la 
classification  due  to  the  “difficultes  insurmontables  que  presente  l’ar- 
rangement  systematique”  (Lacordaire,  1869). 

Key  to  species  of  Poeciloxestia  (to  be  used  with  fig.  22  to  237) 

j;  Elytral  length  3x  or  more  humeral  width .  2 

Elytral  length  less  than  3x  humeral  width .  *3 
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2(1). 

2'. 

3(1'). 

3'. 

4(3). 

4'. 

5(3'). 

5'. 

6(5). 

6'. 

7(6'). 

7'. 


8(7). 

8'. 

9(7'). 

9'. 

10(5'). 

10'. 


Each  elytron  with  2  apical  spines  or  points,  and  a  submedian 

dark  dot  on  ochraceous  background  (fig.  27-31  and  44-50)........ 

.  signatipenms  (Melz.) 

Each  elytron  with  only  1  apical  spine  or  point,  without  sub¬ 
median  dark  dot  on  ochraceous  background  (fig.  22-26  and 
37_43) .  elegans  (Gory) 

Pronotal  sculpture  rugose . .  4 

Pronotal  sculpture  scabrous-punctate  or  punctate  with  dis- 

cal  areas  impunctate . 

Scape  obliquely  depressed  basally  inward;  antennal  seg¬ 
ments  3-4  sulcate,  dorso-elytral  vitta  not  abruptly  con¬ 
stricted  medially  (fig.  104-108  and  123-129)  .  lanei  n.  sp. 

Scape  not  obliquely  depressed  basally;  antennal  segments 
3-4  not  sulcate;  dorso-elytral  vitta  abruptly  constricted 
medially  (fig.  176-180  and  195-201) .  rugosicollis  n.  sp. 


Prothoracic  profile  distinctly  bulged  behind  anterior  con¬ 
striction  in  step-like  fashion  (fig.  73,  80,  87,  217,  224) .  6 

Prothoracic  profile  not  bulged,  but  with  a  broad  transverse 
ridge  (fig.  51, 109, 116, 123, 145, 152, 159, 181, 188, 195,  231) .  10 

Last  segment  of  both  palpi  widened  inward  as  fig.  70;  fronto- 
lateral  ridges  indistinct  inward;  integument  reddish  (fig. 

68-72  and  87-93) . . . . .  travassosi  n.  sp. 

Last  segment  of  palpi  not  widened  as  fig.  70;  fronto-lateral 
ridges  distinct  inward;  integument  black  or  reddish-brown .  7 

Genal  pit  separated  from  lower  lobe  of  eye;  pronotum  cal- 
lose  or  tuberculate  laterally;  dorso-elytral  vitta  sub¬ 
parallel  or  sinuose .  ° 

Genal  pit  sub-contiguous  to  lower  lobe  of  eye;  pronotum 
not  callose  nor  tuberculate;  dorso-elytral  vitta  con¬ 
stricted  medially,  forming  an  apical  lanceolate  or  sagittate 
pattern . 

Pronotum  callose  laterally,  with  impunctate  discal  area; 
legs  and  metasternum  distinctly  redder  than  prothorax 

(fig.  58-62  and  73-79) .  bivittata  (Buq  ) 

Pronotum  tuberculate  laterally,  dorsally  scabrous-punc¬ 
tate;  legs  and  metasternum  of  the  same  color  as  prothorax 
(fig.  63-67  and  80-86) .  suturalis  (Perty) 

Integument  black;  legs,  metasternum  and  abdomen  as  black 

as  pronotum  (fig.  207-216  and  224-230) .  lanceolata  n.  sp. 

Integument  reddish-brown;  legs,  metasternum  and  abdomen 

lighter  (redder)  than  pronotum  (fig.  202-206  and  217-223) . 

.  paraensis  Lane 


Genal  pit  sub-contiguous  to  lower  lobe  of  eye 
Genal  pit  separated  from  lower  lobe  of  eye . 


11(10).  3rd  antennal  segment  sulcate;  prothorax  with  tuberose 
structures  (fig.  231,  232);  punctures  poorly  defined;  male 
with  anterior  trochanters  projecting  forward  (fig.  212-216 

and  231-237)  .  sagittaria  (Bates) 

11'.  3rd  antennal  segment  not  sulcate;  pronotum  with  well  de¬ 
fined  punctures;  male  anterior  trochanter  not  projecting .  12 
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12(1  T).  Metasternum  and  abdomen  densely  setose  (fig.  173);  lateral 
margin  of  elytra  pubescent;  dark  dorso-elytral  vitta  con- 
stricted  medially  (fig.  171-175  and  188-194)  .  hirsutiventris  n.  sp. 

12  .  Metasternum  and  abdomen  sparsely  setose;  elytral  mar¬ 
gin  glabrous;  dark  dorso-elytral  vitta  sinuous  (fig.  99-103 
and  116-122) .  minuta  n.  sp. 

13(10').  Basal  portion  of  dorso-elytral  vitta  sub-triangular,  con¬ 
stricted  medially;  humerus  on  dark  background  as  fig.  32 
and  33 .  14 

13 .  Dorso-elytral  vitta  sub-parallel  or  sinuous;  humerus  on 

ochraceous  background .  15 


14(13).  Integument  black;  male  7th  sternite  deeply  cut  in  a  half- 

f  moon  shape  (fig.  32-36  and  51-57) .  melzeri  Lane 

14'.  Integument  reddish-brown;  male  7th  sternite  sinuous  (fig. 

166-170  and  181-187) .  carlyslei  n.  sp. 

15(13').  Mid  and  hind  femora  maximum  length/maximum  width 

ratio  about  5  (fig.  140-144  and  159-165) .  parallela  n.  sp. 

15'.  Mid  and  hind  femora  maximum  length/maximum  width 

ratio  less  than  3.5 .  i « 


16(15').  Metasternum  and  abdomen  lighter  in  color  than  prothorax; 
dark  dorso-elytral  vitta  variable,  usually  sinuous . 

. .  dorsalis  (Thoms.) 

lb .  Metasternum  and  abdomen  of  prothorax  color;  dark  dorso- 

elytral  vitta  parallel  to  longitudinal  axis  at  median  third .  17 


17(16').  Last  segment  of  labial  palp  about  2x  preceding  segment; 

lateral  dark  vitta  with  a  “v”  shaped  notch  behind  post- 
humeral  area;  femora  of  same  color  as  prothorax  (fig.  130- 
134  and  145-151) . .  lateralis  (Erichs.) 

17 .  Last  segment  of  labial  palp  1.5x  or  less  preceding  seg¬ 
ment;  lateral  dark  vitta  not  notched,  parallel  to  elytral 
margin;  femora  lighter  and  redder  than  metasternum  (fig. 
135-139  and  152-158) .  ochrotaenia  (Bates) 


Poeciloxestia  lanei  Fragoso,  new  species 

Description.  Male  holotype,  head  integument  dark  reddish-brown,  scabrous- 
punctate,  punctures  basally  smaller  and  transversely  elongate,  forming  sub- 
rugose  texture,  with  median  ridge-like  structure  between  upper  lobes  of  eyes  which 
reverts  at  vertex  to  deep  etched  fronto-axial  line,  dividing  frons  and  ending  before 
post-clypeus;  fronto-lateral  depressions  deeply  punctate;  fronto-lateral  ridges 
slightly  elevated,  externally  with  a  curved,  excavate  structure  next  to  eye;  frontal 
plate  with  upper  contours  irregular,  surface  with  spaced  punctures;  genal  pit  sub- 
contiguous  to  eye;  post-clypeus  ridgelike,  depressed  medially.  Labrum  before  fold 
sub-equal  to  ante-clypeus  in  height,  mandibles  shiny,  punctate,  basal  ridge  not  prom¬ 
inent,  moderately  excavate  inward,  grooved  outward;  distal  segment  of  maxillary 
palp  with  sides  parallel,  longer  than  sub-triangular  last  labial  segment.  Gular 
plate  punctate-setose  only  at  sides;  head  ventral  surface  rugose,  wrinkles  flattened 
medially,  shiny.  Posterior  eye  contour  sinuous. 

Antenna  longer  than  the  body,  scape  obliquely  excavate  inward  in  relation  to 
antennal  socket  tubercle,  with  a  deep  depression  on  opposite  side,  scabrous-punc¬ 
tate  basally,  punctures  gradually  separating  toward  apex;  from  3rd  segment  on 
distinctly  grooved  in  both  sides,  independently  of  scars,  which  can  be  seen  superim¬ 
posed;  segments  2  +  3  are  1.5  times  4th;  segment  4  about  0.8  times  5th.  Scars:  dorsally, 
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about  half  on  5th,  complete  on  6th;  ventrally,  a  small  sub-apical  spot  on  3rd,  less 
than  half  on  4th,  complete  on  5th. 

Pronotum  rugose,  punctate  between  wrinkles,  slightly  elevated  medially,  with 
2  sub-median  tumid  spots  (fig.  124);  prosternum  punctate,  less  distinctly  rugose  than 
pronotum,  not  bulged,  with  a  broad  transverse  ridge. 

Elytra  shiny  as  enamel,  punctures  evenly  distributed;  dark  dorsal  vitta  con¬ 
nected  to  lateral,  leaving  humerus  in  dark  background;  lateral  vitta  sinuous,  both 
vittae  connected  at  apex,  dorsal  margin  ending  in  a  pointed  triangle.  Scutellum 
triangular,  pubescent  at  sides. 

Legs:  front  femur  with  basal  depression;  mid  femur  bypassing  metasternal  pos¬ 
terior  border. 

Metasternum  shiny,  pubescent  at  sides,  with  scattered  punctures  minutely  setose; 
metasternal  infolding  not  connected  to  thoraco-abdominal  junction. 

Abdomen  shiny,  with  few  long  setae,  short  ones  scattered;  7th  sternite  bisinuous. 

Holotype,  male:  Brazil,  State  of  Mato  Grosso,  Ladario,  X-69,  A.  Azevedo  (SF). 
Measurements:  elytral  length  12.4mm;  humeral  distance  4.4mm;  pronotal  anterior 
margin  2.9mm;  pronotal  posterior  margin  3.1mm;  pronotal  length  3.5mm.  Scape 
1.9mm;  2  + 3rd  seg.  3.9mm;  4th  seg.  2.7mm;  5th  seg.  3.2mm.  Front  femur  3.7mm;  mid 
femur  3.9mm;  hind  femur  4.1mm. 

Female:  Unknown. 

Distribution'.  Bolivia  (Sta.  Cruz)  and  Western  Brazil  (State  of  Mato  Grosso). 

Remarks  and  variation :  A  distinct  species  by  its  shiny  elytra,  rugose  pronotum, 
and  sulcate  antennal  segments. 

The  paratype  agrees  well  with  the  above  description,  but  is  smaller  (elytral 
length  8.9mm),  has  the  pronotal  sculpture  less  distinct,  and  the  dorso-elytral  border 
terminal  point  is  absent.  I  have  named  it  as  a  tribute  to  Dr.  Frederico  Lane,  a  long 
time  personal  friend  and  pioneer  taxonomist  on  Neotropical  Cerambycidae. 

Specimens  examined  (holotype  and  following  paratype):  Bolivia,  Dept.  Sta. 
Cruz,  Prov.  de  Ichilo,  Buena  Vista,  A.  Martinez,  male  (SP). 


Poeciloxestia  rugosicollis  Fragoso,  new  species 

• 

Description :  Female  holotype,  head  integument  dark  reddish  brown,  scabrous- 
punctate  with  a  median  ridge-like  structure  between  upper  lobes  of  eyes  and  an¬ 
tennal  sockets;  fronto-axial  line  tumid,  vanishing  before  post-clypeus:  antennal 
tubercle  bases  swollen  inward;  fronto-lateral  ridges  distinct;  fronto  lateral  depres¬ 
sions  reduced  to  a  few  somewhat  confluent  punctures;  frontal  plate  area  irregularly 
punctate,  swollen  laterally;  genal  pit  at  end  of  a  slot-like  structure,  almost  con¬ 
tiguous  to  eye;  post-clypeus  ridge-like,  slightly  depressed  medially.  Labrum  before 
fold,  slightly  shorter  than  ante-clypeus;  mandibles  smoothly  ridged,  abruptly  ex¬ 
cavate  inward,  sub-shiny,  outer  groove  reduced;  maxillary  palp  distal  segment  with 
sides  parallel  on  distal  half,  sub-equal  to  last  labial  segment.  Gular  plate  punc¬ 
tate-setose,  areas  outside  the  punctures  shiny,  areas  within  punctures  differently 
sculptured,  not  shiny;  head  ventral  surface  rugose,  wrinkles  smoothed  at  median 
shiny  portion. 

Antenna  attaining  about  half  elytral  length,  scape  punctate  except  at  apex;  seg¬ 
ments  3-11  flattened  and  widened  (fig.  178);  segments  2  +  3  are  2.1  times  4th;  4  about 
0.9  times  5th.  Scars:  dorsally,  a  small  sub-apical  spot  on  5th,  almost  complete  on 
6th,  complete  on  7th;  ventrally,  a  small  spot  on  3rd,  incomplete  but  greater  than 
half  on  4th;  complete  on  5th. 

Pronotum  rugose-punctate,  punctures  between  sinuous  wrinkles  which  partially 
and  anteriorly  obey  contours  of  2  median,  transverse,  sub-circular  areas  (fig.  196). 
Prosternum  not  bulged,  scabrous  punctate,  punctures  somewhat  transversely  seri¬ 
ate. 

Elytra  sub-coriaceus,  surface  shiny,  densely  and  evenly  punctate;  dorsal  and 
lateral  dark  vittae  connected  dorsally,  humeral  apex  on  dark  background,  dorsal 
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vitta  of  sub-medially  constricted  type  (fig.  176);  lateral  dark  vitta  as  on  fig.  177; 
dorsal  margin  ending  in  a  blunt  angle.  Scutellum  sub-triangular,  apex  truncate, 
pubescent  except  at  a  median  triangle. 

Legs,  front  femur  not  depressed  basally;  mid  femur  slightly  bypassing  meta- 
sternal  border. 

Metasternum  shiny,  pubescent  at  sides,  other  setae  scattered;  metasternal  infold- 
ing  connected  to  thoraco-abdominal  junction  by  a  fine,  slightly  depressed  line. 

Abdomen  duller  than  metasternum,  distinctly  more  setose  than  metasternum, 
setae  arising  from  indistinct  punctures;  7th  sternite  rounded. 

Holotype,  male:  Ecuador,  Chiguaza,  XII-69,  P.  Lopez  (SF).  Measurements:  ely- 
tral  length  19.3mm;  humeral  distance  7.5mm;  pronotal  anterior  margin  3.8mm;  pro- 
notal  posterior  margin  4.5mm;  pronotal  length  3.8mm.  Scape  2.55mm;  2  + 3rd  seg. 
3.2mm,  4th  seg.  1.5mm;  5th  seg.  1.7mm.  Front  femur  5.5mm;  mid  femur  5.6mm;  hind 
femur  6.0mm. 

Male:  Unknown. 

Distribution :  Ecuador. 

Remarks :  Closely  related  to  hirsutiventris  n.  sp.  and  lanei  n.  sp.  this  species  is 
distinct  by  the  widened  antennal  segments,  rugose  pronotum,  lateral  vitta  as  in  fig. 
177,  etc.  Known  from  a  single  specimen. 

Poeciloxestia  ochrotaenia  (Bates,  1870),  new  combination 

Xestia  ochrotaenia,  Bates  1870:257 
Xestia  ochrotaenia,  Bates  1872:173 
Xestia  ochrotaenia,  Gemminger  and  Harold  1872:2807 
Coleoxestia  ochrotaenia,  Aurivillius  1912:65 
Coleoxestia  ochrotaenia,  Blackwelder  1946:561 
Coleoxestia  ochrotaenia,  Zajciw  1967:199 

Description:  Male,  head  integument  dark  reddish  brown,  scabrous-punctate,  punc¬ 
tures  smaller  on  vertex  and  frons,  with  a  median  raised  ridge-like  structure  from  be¬ 
tween  upper  lobes  of  eyes  to  vertex;  fronto-axial  line  arising  at  vertex,  deeply  divid¬ 
ing  frontal  plate,  ending  at  post-clypeus;  fronto-lateral  ridges  slightly  higher  than 
frons;  frontal  plate  with  a  few  punctures  (larger  than  on  surrounding  areas)  except 
at  lower  portion;  genal  pit  separated  from  eye,  located  at  an  imaginary  line  parallel 
to  fronto-axial  line  and  tangent  to  innermost  eye  portion;  post-clypeus  depressed 
medially.  Labrum  before  fold  shorter  than  ante-clypeus;  mandibles  highly  ridged 
medially,  deeply  excavate  inward,  grooved  and  rugose-punctate  outward,  sparsely 
setose;  maxillary  palp  distal  segment  sub-equal  to  last  labial  segment,  lateral 
contours  with  opposed  curvatures  (parenthesis-like,  fig.  137).  Gular  plate  matte, 
densely  setose;  head  ventral  surface  with  a  median  irregular  area  of  different  sculp¬ 
ture.  Posterior  eye  contour  straight,  parallel  to  frontal  plane. 

Antenna  longer  than  body,  scape  punctate,  more  deeply  so  basally;  segments 
2  +  3  are  1.4  times  4th;  4  about  0.8  times  5th.  Scars:  dorsally,  a  small  sub-apical  spot 
on  5th,  complete  on  6th;  ventrally,  a  small  spot  on  4th,  shorter  than  half  on  5th, 
complete  on  6th. 

Prothorax  scabrose-punctate,  dorsally  with  a  median  impunctate  longitudinal 
area,  contours  somewhat  rounded  (fig.  153).  Prosternum  not  bulged,  with  a  broad 
transverse  ridge. 

Elytra  sub-coriaceus,  shiny,  punctures  slightly  deeper  basally,  evenly  distributed 
over  elytral  surface;  dorsal  vitta  tapering  gradually  toward  apex  (fig.  135),  occupy¬ 
ing  more  than  half  of  dorso-elytral  area;  lateral  vitta  parallel  to  margin,  not 
notched  at  post  humeral  area;  dorso-elytral  border  ending  in  a  blunt  point;  humerus 
on  ochraceous  background.  Scutellum  rounded,  pubescent  at  borders. 

Legs:  front  femur  not  depressed  basally;  mid  femur  bypassing  metasternal  border 
when  articulated  parallel  to  body  axis;  all  femora  distinctly  lighter  (redder)  than 
metasternum  and  abdomen. 
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Metasternum  shiny,  pubescent  at  sides,  other  setae  scattered;  metasternal  infold¬ 
ing  connected  to  thoraco-abdominal  junction  by  a  shallow  groove. 

Abdomen  shiny,  with  a  few  setae;  7th  sternite  bisinuous. 

Distribution :  Brazil,  State  of  Para  (“Upper  Amazons”  according  to  Bates). 

Remarks  and  variation :  The  2  female  “cotypes”,  housed  in  the  Paris  Museum 
(MNHN,  ex-coll.  Bates)  were  requested  but  not  made  available,  but  through  the 
courtesy  of  Pe.  J.  S.  Moure,  I  have  been  able  to  study  a  color  slide  of  both  type- 
specimens.  From  the  specimens  at  my  disposal,  only  1  male  (which  almost  disinte¬ 
grated  when  treated  in  an  ultrasonic  cleaner)  agrees  with  both  the  original  description 
and  the  color  slide. 

Bates  (1870:257)  wrote:  “There  is  no  difference  between  them  ( ochrotaenia  and 
lateralis),  except  the  mode  in  which  the  yellow  vittae  is  narrowed  to  the  humeral 
angle.”  Later,  under  the  description  of  sagittaria  (1872:173),  he  stated:  “A  distinct 
species  of  elegans  (Gory)  and  lateralis  (Erichson)  group.”,  not  referring  to  his  already 
described  ochrotaenia.  From  the  study  of  the  unique  specimen,  the  following  differ¬ 
ences  distinguish  it  from  lateralis ;  1)  the  relatively  shorter  distal  segment  of  labial 
palp  (fig.  132  and  137);  2)  the  mid-femora  bypassing  the  metasternal  border;  3)  the 
connection  of  metasternal  infolding  to  the  thoraco-abdominal  junction  by  a  groove 
(fig.  150  and  157);  4)  the  relatively  wider  dorsal  vitta  (fig.  130  and  135),  and  5)  femora 
lighter  than  metasternum  and  abdomen. 

Specimen  examined'.  Brazil,  State  of  Para,  Obidos,  1-67,  male  (SF). 

Poeciloxestia  lateralis  (Erichson,  1847),  new  combination 

Xestia  lateralis,  Erichson  1847:140 

Xestia  lateralis,  White  1853:135 

Xestia  lateralis,  Lacordaire  1869:271 

Xestia  lateralis,  Bates  1870:257 

Xestia  lateralis,  Bates  1872:173 

Criodion  laterale,  Gemminger  and  Harold  1872:2806 

Coleoxestia  lateralis,  Aurivillius  1912:65 

Coleoxestia  lateralis,  Blackwelder  1946:56 

Description:  Male,  head  integument  dark  reddish  brown,  scabrous-punctate,  punc¬ 
tures  smaller  at  vertex  and  frons;  fronto-axial  line  arising  between  antennal  sockets, 
dividing  frons  and  ending  at  post-clypeus;  fronto-lateral  depressions  distinct  and 
punctate;  frontal-plate  indistinct,  area  punctate;  fronto-lateral  ridges  excavate  out¬ 
ward;  genal  pit  distant  from  lower  lobe  of  eye;  post-clypeus  depressed  medially. 
Labrum  before  fold  slightly  shorter  than  ante-clypeus;  mandibles  with  a  high  basal 
ridge,  deeply  excavate  inward,  punctate-rugose,  grooved  outward;  maxillary  palp 
distal  segment  slightly  shorter  than  last  labial  segment,  length  about  2  times  width, 
sides  sub-parallel.  Gular  plate  gradually  dilated  to  extremities,  with  poorly  de¬ 
fined  setose  punctures.  Eye  posterior  contours  almost  straight. 

Antenna  longer  than  body,  scape  scabrous-punctate,  segments  2  +  3  are  about 
1.3  times  4th;  4  slightly  shorter  than  5th.  Scars:  dorsally,  a  series  of  sub-apical  punc¬ 
tures  on  4th,  complete  but  interrupted  medially  on  5th;  ventrally,  a  sub-apical 
spot,  shorter  than  half  on  3rd,  longer  than  half  on  4th,  complete  on  5th;  ventral 
scars  distinctly  more  defined  than  dorsal  ones. 

Prothorax  scabrous-punctate,  dorsally  with  irregular  small  impunctate  areas 
(fig.  146).  Posternum  not  bulged,  with  a  broad  transverse  ridge  (fig.  145). 

Elytra  coriaceus,  with  shallow  small  punctures  of  sub-equal  diameter  over  en¬ 
tire  surface,  with  broad  dorsal  dark  vittae  as  in  fig.  130,  in  some  specimens  arising  a 
little  behind  humerus,  sub-sinuous  to  sub-parallel  at  median  portion;  lateral  vittae 
wider  at  post-humeral  area,  notched  (fig.  131).  Scutellum  usually  angulose  at  apex, 
sides  curved,  pubescent  at  borders. 

Legs:  front  femur  not  depressed  basally,  mid  femur  not  attaining  metasternal 
infolding. 


THE  COLEOPTERISTS  BULLETIN  32(2),  1978 


129 


•  C  ^?tasternum  shiny,  densely  pubescent  at  sides,  other  setae  scattered;  metasternal 
infolding  separated  from  thoraco-abdominal  junction  by  a  plane  area. 

Abdomen  shiny,  setose  as  metasternum;  7th  sternite  bisinuous  (fig.  151). 

Female,  antenna  shorter  than  body,  7th  abdominal  sternite  broadly  curved. 

Distribution :  Bolivia  and  Eastern  Peru. 

Remarks  and  variation:  P.  lateralis  is  closely  allied  to  ochrotaenia  Bates,  from 
which  it  differs  by  the  long  distal  segment  of  both  palpi  and  the  lateral  vittae  dis¬ 
tinctly  wider  at  post-humeral  area,  legs  and  metasternum  of  the  same  light  color, 
characters  found  constant  in  all  specimens  examined.  The  dark  dorsal  vitta  may  or 
may  not  enclose  humeral  apex. 

The  holotype  was  made  available  through  the  courtesy  of  Dr.  H.  Wendt,  Museum 
fur  Naturkunde,  Humboldt  University. 

Specimens  examined:  Peru,  “Peru  mont.  Phil.”,  no  18098,  holotype,  male 
(MNHU);  no  other  data,  female  (MNHU),  Dept,  of  Loreto,  Puccalpa,  XII-68  J 
Schunke,  female  (SF);  Tingo  Maria,  XI-55,  female  (CS);  Cosnipata,  1700m,  XII-51 
F.  Voytkovsky,  female  (USNM)  Dept,  of  Cuzco,  Quincemil,  X-62,  L.  Pena,  1  male 
and  2  females  (CS). 

Bolivia,  Cochabamba,  Yungas,  X-49,  male  (CS),  Alto  Palmar,  XI-60,  female 
(El);  Sta.  Cruz,  Buena  Vista,  480m,  no  date,  female  (CS),  IX-50,  L.  Pena,  male  (EF); 
Chapare,  XI-47,  male  (CS);  Sara,  450m.  XI-09,  J.  Steinbach,  male  (CM). 


Poeciloxestia  parallela  Fragoso,  new  species 

Description:  Male  holotype,  head  integument  dark  reddish  brown,  scabrous- 
punctate,  dorsal  punctures  about  same  size  as  on  pronotum,  smaller  at  vertex  and 
frons,  with  a  median  slightly  ridge-like  structure  separating  antennal  sockets  deeply 
and  continuing  as  front-axial  line,  dividing  frons,  ending  at  lower  portion  of  frontal 
plate;  an  oblique,  deep,  inner  groove  at  bases  of  antennal  tubercles;  frons  depressed 
fronto-lateral  depressions  scabrous-punctate,  lower  borders  delimiting  a  sub- 
triangular  impunctate  frontal  plate;  fronto-lateral  ridges  raised,  punctate,  exca¬ 
vate  outward  next  to  eye;  genal  pit  separated  from  lower  lobe  of  eye;  post-clypeus 
medially  depressed.  Labrum  before  fold  shorter  than  ante-clypeus;  mandibles 
ndged,  deeply  excavate  inward,  rugose  punctate,  with  a  shallow  lateral  groove; 
maxillary  palp  distal  segment  slightly  smaller  than  last  labial  segment,  both 
with  same  general  curved  shape.  Gular  plate  matte,  setose;  ventral  head  surface 
rugose,  wrinkles  flattened  medially.  Posterior  eye  contour  curved. 

Antenna  longer  than  the  body,  scape  punctate-rugose  almost  to  apex,  there  with 
a  few  punctures,  segments  2  +  3  are  1.5  times  4th;  4  slightly  shorter  than  5th.  Scars: 
dorsally,  shorter  than  half  on  5th  and  6th,  complete  on  7th;  ventrally,  an  apical 
spot  on  3rd,  shorter  than  half  on  4th,  5th  and  6th,  complete  on  7th. 

Prothorax  scabrous-punctate,  except  along  a  notal  median  irregular  longitudinal 

area  and  2  sub-circular  spots.  Prosternum  not  bulged,  with  a  broad  transverse  ridge 
(fig.  159). 

Elytra  coriaceus,  punctate,  punctures  sub-equal  in  size  and  density  over  entire 
elytral  surface;  dorsal  vittae  slightly  wider  basally,  sub-parallel  to  suture  to 
apical  third  then  tapering  gradually,  ending  before  apex  (fig.  140);  lateral  vitta  with 
sides  almost  straight,  tapering  to  and  ending  before  apex  (fig.  141);  dorso-elytral 
order  terminating  in  a  blunt  point.  Humerus  on  ochraceous  background.  Scutellum 
sub-triangular,  pubescent  at  borders,  apex  somewhat  truncate. 

Legs,  front  femur  with  basal,  transverse,  curved,  smooth  irregular  ridges;  mid 
femur  bypassing  metasternal  border  when  articulated  parallel  to  body  axis, 
shallowly  grooved  longitudinally.  Mid  and  hind  femora  contours  sub-parallel 
(fig.  162-163).  F 

Metasternum  shiny,  sparsely  punctate-setose,  pubescent  at  sides;  metasternal 
infolding  connected  with  thoraco-abdominal  junction  by  a  groove. 

Abdomen  shiny,  sparsely  setose-punctate;  7th  sternite  sinuous. 
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Holotype,  male:  Brazil,  State  of  Sao  Paulo,  Rio  Claro,  11-40  (CS).  Measure¬ 
ments:  elytral  length  23mm;  humeral  distance  9.1mm;  pronotal  anterior  margin 
5.1mm;  pronotal  posterior  margin  9mm;  pronotal  length  5.5mm.  Scape  3.2mm; 

2  +  3rd’seg.  6.6mm;  4th  seg.  4.1mm;  5th  seg.  4.6mm.  Front  femur  6.2mm;  mid  femur 
6.7mm;  hind  femur  7.3mm. 

Female:  antenna  shorter  than  body,  7th  abdominal  sternite  rounded  with  a  small 
apical  indentation,  4th  antennal  segment  about  0.9  times  5th,  sum  of  4  +  5  greater 
than  2 +  3. 

Allotype,  female:  Brazil,  State  of  Minas  Gerais,  Araxa,  XI-37  (CS).  Measure¬ 
ments:  elytral  length  24.5mm;  humeral  distance  9.1mm;  pronotal  anterior  margin 
5.0mm;  pronotal  posterior  margin  6.1mm;  pronotal  length  5.1mm.  Scape  3.2mm; 

2  + 3rd  seg.  5.6mm;  4th  seg.  2.7mm;  5th  seg.  2.9mm.  Front  femur  6.2  mm;  mid  femur 
6.7mm;  hind  femur  7.4mm. 

Distribution :  Brazil  (States  of  Sao  Paulo,  Minas  Gerais,  and  Para). 

Remarks  and  variation :  This  species  is  distinct  from  all  others  by  the  sub-parallel 
contours  of  the  mid  and  hind  femora.  From  dorsalis,  it  differs  by  the  mid  femur  by¬ 
passing  the  metasternal  infolding,  by  the  lateral  dark  vitta,  etc. 

The  allotype  has  a  small  median  spot  on  the  ochraceous  background  of  the  left 
elytron,  but  on  the  right,  this  same  area  appears  as  a  dilute  smear.  The  para  type  from 
Para  agrees  well  in  all  characters,  but  there  is  a  remote  chance  of  mislabelling. 

Specimens  examined  (holotype,  allotype  and  following  female  paratypes): 
Brazil,  State  of  Para,  Obidos,  1-40  (CS);  State  of  Sao  Paulo,  Pirassununga,  no  date, 
J.  Gaspar  (SP). 

Poeciloxestia  dorsalis  (Thomson,  1860),  new  combination 

Xestia  dorsalis,  White  1853:135  ( nomen  nudum) 

Criodion  dorsale,  Thomson  1860:193 
Criodion  dorsale,  Gemminger  and  Harold  1872:2806 
Xestia  dorsalis,  Gahan  1892:32 
Coleoxestia  dorsalis,  Aurivillius  1912:64 
Coleoxestia  dorsalis,  Blackwelder  1946:561 

Description'.  Male,  head  integument  dark  reddish  brown,  scabrous-punctate, 
punctures  smaller  dorso-basally,  with  a  median,  slightly  raised  ridge-like  struc¬ 
ture  between  antennal  tubercles,  usually  with  seriate  punctures  at  sides;  fronto- 
axial  line  beginning  between  antennal  tubercles  and  vanishing  at  lower  portion  of 
frontal  plate;  fronto-lateral  depressions  and  ridges  distinct,  punctate;  frontal  plate 
usually  distinct,  impunctate  (in  some  specimens  reduced  to  an  irregular  transverse 
area);  genal  pit  separated  from  lower  lobe  of  eye;  post-clypeus  curved,  depressed 
medially.  Labrum  before  fold  about  half  width  of  ante-clypeus;  mandibles  rugose- 
punctate,  basal  ridge  not  prominent,  excavate  inward;  shallowly  grooved  outward; 
distal  segment  of  maxillary  palp  with  curved  sides,  similar  in  width  and  shape  to 
last  labial  segment.  Gular  plate  matte,  setose-punctate,  punctures  poorly  de¬ 
fined,  some  confluent;  ventral  head  surface  rugose,  wrinkles  flattened  medially. 

Antenna  longer  than  body,  scape  scabrous-punctate  basally,  punctures  gradu¬ 
ally  smaller  and  separated  toward  apex;  segments  2  +  3  from  1.7  to  1.9  times  4th; 
4  about  0.85  times  5th.  Scars:  dorsally,  smaller  than  half  on  4th,  complete  but  dis¬ 
continuous  on  5th;  ventrally,  a  small  sub-apical  spot  on  3rd,  shorter  than  half  on 
4th,  almost  complete  on  5th. 

Prothorax  scabrose-punctate,  dorsally  with  a  median  impunctate  area,  in  some 
specimens  with  2  posterior  pubescent  spots,  1  on  each  side  of  longitudinal  axis  (fig. 
110).  Prosternum  not  bulged,  with  a  broad  transverse  ridge. 

Elytra  coriaceus,  punctate,  punctures  small  and  shallow,  sub-equal  in  size  and 
density  over  entire  elytral  surface;  dark  dorsal  vittae  variable,  from  slightly  sinu¬ 
ous  to  almost  constricted  about  first  third;  lateral  dark  vittae  distinctly  wider  at 
post-humeral  area,  then,  parallel  to  margin  (fig.  95),  in  some  specimens  confined 
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to  raised  elytral  margin;  dorso-elytral  border  ending  in  a  blunt  point;  humerus 
usually  on  ochraceous  background.  Scutellum  subtriangular,  sides  curved,  pu¬ 
bescent  at  borders. 

Legs:  front  femur  without  basal  depression,  mid  femur  not  attaining  metasternal 
infolding. 

Metasternum  somewhat  dull,  pubescent  at  sides,  sparsely  setose;  metasternal  in¬ 
folding  not  connected  to  thoraco-abdominal  junction  by  a  groove,  but  in  some  speci¬ 
mens  a  fine  line  is  present. 

Abdomen  with  scattered  setae,  slightly  shinier  than  metasternum;  7th  sternite 
bisinuous. 

Female:  antenna  shorter  than  body,  with  segments  4  to  10  shortened,  sum  of  4th 
plus  5th  less  than  2  and  3  taken  together,  7th  abdominal  sternite  usually  truncate, 
with  a  small  notch. 

Distribution :  Southeastern  Brazil  (States  of  Espirito  Santo,  Minas  Gerais,  Parana, 
Rio  de  Janeiro,  Rio  Grande  do  Sul,  Santa  Catarina,  Sao  Paulo). 

Remarks  and  variation:  Some  specimens  usually  labelled  as  dorsalis  have  been 
characterized  and  described  as  new  in  this  revision,  and  additional  holomorphic  data 
may  prove  that  the  specimens  herein  included  under  dorsalis  suggest  a  complex  of 
species.  The  populations  from  Rio  de  Janeiro  and  Santa  Catarina,  2  states  far  apart, 
are  very  similar,  but  the  specimens  from  Sao  Paulo  show  subtle  differences  from 
both  populations;  the  integumental  color  is  lighter,  more  reddish;  the  dorsal  dark 
vitta  is  highly  variable  in  shape,  and  the  metepisternal  infolding  is  connected  to  the 
abdominal  junction  by  a  line  or  a  subtle  step-like  formation. 

P.  dorsalis  differs  from  parallela  by  the  shape  of  the  femur,  by  the  absence  of  a 
sulcus  or  groove  connecting  the  metasternal  infolding  to  thoraco-abdominal  junc¬ 
tion  and  the  females  by  the  sum  of  antennal  segments,  4  +  5  smaller  than  2  +  3.  See 
also  remarks  under  minuta.  n.  sp. 

The  holotype,  housed  in  the  MNHN,  Paris,  has  not  been  made  available,  but 
through  the  courtesy  of  Pe.  J.  S.  Moure  a  color  slide  was  examined,  which  shows  the 
2  pubescent  pronotal  spots.  These  spots  in  the  extensive  series  studied  are  the  excep¬ 
tion  rather  than  the  rule.  Size  range:  elytral  length:  37-24mm;  humeral  distance: 
10-6.7mm. 

Specimens  examined:  Brazil,  State  of  Espirito  Santo,  Jetiba  (1),  Rio  Lamego  (1), 
Viana  (1);  State  of  Bahia,  km  965  Estrada  Rio-Bahia  (2);  State  of  Rio  de  Janeiro^ 
Angra  dos  Reis  (1),  Corcovado  (10),  Floresta  da  Tijuca  (5),  Itatiaia  (1),  Jacarepagua 
(1),  Nova  Friburgo  (1),  Parati  (1),  Terezopolis  (3);  State  of  Rio  Grande  do  Sul,  Pe- 
lotas  (1);  State  of  Minas  Gerais,  Aguas  Vermelhas  (1),  Belo  Horizonte  (2),  Manhu- 
mirim  (1);  State  of  Parana,  Arapoti  (1);  State  of  Santa  Catarina,  no  other  data  (3), 
Corupa  (15),  Joinville  (3),  Mafra  (1),  Sao  Bento  (1);  State  of  Sao  Paulo,  Amparo 
(1),  Aresaca  (1),  Barueri  (2),  Boraceia  (11),  Botucatu  (1),  Bristol  (1),  Campos  do 
Jordao  (3),  Cantareira  (2),  City  of  Sao  Paulo  (11),  Cubatao  (1),  Faixina  (1),  Horto 
Florestal  (1),  Osasco  (1),  Paraibuna  (1),  Pindamonhagaba  (1),  Serra  da  Bocaina  (1). 


Poeciloxestia  minuta  Fragoso,  new  species 

Description:  Male  holotype,  head  integument  reddish-brown,  scabrous-punctate, 
punctures  basally  smaller,  with  a  median  irregular  ridge-like  structure  beginning 
between  upper  lobes  of  eyes,  which  reverts  to  a  deep  fronto-axial  line  at  vertex,  di¬ 
viding  frons  and  vanishing  before  post-clypeus;  fronto-lateral  depressions  partially 
impunctate;  fronto-lateral  ridges  feebly  elevate,  connected  laterally  to  poorly  de¬ 
fined  frontal  plate  by  a  isthmus;  genal  pit  sub-contiguous  to  eye;  post-clypeus  ridge¬ 
like,  slightly  depressed  medially.  Labrum  before  fold  half  as  long  as  ante-clypeus; 
mandibles  shiny,  not  distinctly  grooved  outward,  shallowy  excavate  inward,  basal 
ridge  smoothed;  distal  segment  of  maxillary  palp  sub-parallel  apically,  slightly 
shorter  than  last  labial  segment.  Gular  plate  punctate-rugose,  punctures  poorly 
defined,  surface  matte;  ventral  head  surface  sub-rugose,  shiny,  wrinkles  almost  com- 
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pletely  flattened.  Eyes  bulbous,  distinctly  darker  than  integument,  with  inferior 
contours  bypassing  profile  outline. 

Antenna  longer  than  body,  scape  basally  sub-scabrous,  punctures  gradually 
separating  toward  impunctate  apex;  segments  2  +  3  approximately  1.6  times  4th;  4 
about  0.85  times  5th.  Scars:  dorsally,  a  small  subapical  spot  on  3rd,  about  half  on 
4th,  complete  on  5th;  ventrally,  less  than  half  on  3rd,  complete  on  4th. 

Prothorax  scabrous-punctate,  dorsally  with  a  median  impunctate  longitudinal 
area,  anterior  border  as  in  fig.  117.  Prosternum  not  bulged,  anteriorly  with  a  broad 
ridge. 

Elytra  shiny,  punctate,  punctures  dense  and  well-defined,  slightly  deeper 
basally,  evenly  distributed  over  entire  surface;  dark  dorsal  vitta  sub-sinuous,  ending 
before  apex  (fig.  99);  dark  lateral  vitta  wider  at  post-humeral  area,  usually  tapering 
gradually  to  apex,  sometimes  confined  to  raised  margin;  dorso-elytral  border  ending 
in  an  acute  point;  humerus  on  ochraceous  background.  Scutellum  with  sides  curved, 
angulose  at  apex. 

Legs:  front  femur  not  depressed  basally,  mid  femur  bypassing  the  metasternal 
infolding  (fig.  101),  when  articulated  parallel  to  body  axis. 

Metasternum  shiny,  pubescent  at  sides,  with  other  scattered  setae;  metasternal  in¬ 
folding  connected  to  thoraco-abdominal  junction  by  a  fine  depressed  line  (fig.  121). 

Abdomen  shiny,  punctate-setose;  7th  sternite  bisinuous. 

Holotype,  male:  Brazil,  State  of  Rio  de  Janeiro,  Corcovado,  X-67,  Fragoso  (SF). 
Measurements:  elytral  length  15.5mm;  pronotal  anterior  margin  3mm,  pronotal 
posterior  margin  3.5mm;  pronotal  length  3.2mm.  Scape  1.9mm;  2  + 3rd  seg.  3.4mm, 
4th  seg.  2mm;  5th  seg.  2.2mm.  Front  femur  3.9mm;  mid  femur  4.2mm;  hind  femur 
5.2mm. 

Female:  antenna  shorter  than  body,  7th  sternite  rounded,  with  a  small  notch 
apically. 

Allotype,  female:  Brazil,  State  of  Rio  de  Janeiro,  Corcovado,  XI-68,  Fragoso 
(SF).  Measurements:  elytral  length  17.5mm;  pronotal  anterior  margin  3.5mm;  pro¬ 
notal  posterior  margin  4.2mm;  pronotal  length  3.7mm.  Scape  2.1mm;  2  + 3rd  seg. 
3.1mm;  4th  seg.  1.5mm;  5th  seg.  4.8mm.  Front  femur  4.1mm;  mid  femur  4.5mm;  hind 
femur  5.1mm. 

Distribution:  Southeastern  Brazil  (States  of  Espirito  Santo,  Mato  Grosso,  Minas 
Gerais,  Parana,  Pernambuco,  Rio  de  Janeiro,  Rio  Grande  do  Sul,  Santa  Catarina  and 
Sao  Paulo). 

Remarks  and  variation :  Sympatric  and  closely  allied  to  dorsalis  Thoms.,  from 
which  it  differs  by  the  genal  pits  sub-contiguous  to  the  eye,  by  the  lower  profile  of 
eye  tangent  or  bypassing  the  head  contours,  the  mid  femur  bypassing  metasternal 
border,  the  general  lighter  color  and  smaller  size,  etc.  The  typical  series  is  very  uni¬ 
form,  as  well  as  the  population  from  Serra  da  Bocaina,  but  specimens  from  Santa 
Catarina  and  Espirito  Santo  often  show  a  median  outgrowth  of  the  lateral  vittae. 
The  populations  from  Santa  Catarina  are  usually  darker,  have  stouter  antenna  with 
the  dorsal  scar  on  3rd  segment  more  conspicuous. 

Specimens  examined  (holotype,  allotype  and  following):  Paratypes  (46),  Brazil, 
State  of  Rio  de  Janeiro,  Corcovado  (CIS,  CS,  SF,  SP,  USNM). 

Non  paratypes  (155):  Brazil,  State  of  Espirito  Santo,  Corrego  Ita  (1),  Jabaete 
(2),  Linhares  (2),  Matilde  (37),  Santa  Tereza  (2);  State  of  Mato  Grosso,  Murtinho 

(1) ;  State  of  Minas  Gerais,  Pocos  de  Caldas  (2),  Serra  do  Caraca  (5),  Villa  Monteverde 

(2) ;  State  of  Parana,  Horto  Florestal  (1),  Guarapuava  (2);  State  of  Pernambuco, 
Garanhuns  (1);  State  of  Rio  de  Janeiro,  Angra  dos  Reis  (1),  Itatiaia  (5),  Floresta  da 
Tijuca  (1),  Mage  (1),  Nova  Friburgo  (2),  Petropolis  (4),  Terezopolis  (7);  State  of  Rio 
Grande  do  Sul,  Sta.  Cruz  do  Sul  (1);  State  of  Santa  Catarina,  no  other  data  (4), 
Corupa  (30),  Cruzeiro  (1),  Mafra  (3),  Rio  Vermelho  (5);  State  of  Sao  Paulo,  Amparo 
(1),  Boraceia  (2),  Campos  do  Jordao  (2),  City  of  Sao  Paulo  (2),  Cantareira  (1),  Pin- 
damonhagaba  (4),  Sao  Paulo  dos  Agudos  (2),  Serra  da  Bocaina  (18),  Umuarama  (1). 
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Poeciloxestia  hirsutiventris  Fragoso,  new  species 

Description :  Male  holotype,  head  integument  reddish  brown,  scabrous-punctate 
with  a  somewhat  irregular  ridge-like  structure  between  eyes,  reverting  at  vertex  to  a 
deep  fronto-axial  line,  dividing  frons  and  ending  at  lower  limit  of  frontal  plate; 
antennal  tubercle  bases  swollen  inward;  fronto-lateral  depressions  reduced,  densely 
punctate;  fronto-lateral  ridges  moderately  elevated,  punctate,  externally  excavate 
next  to  eye;  frontal  plate  impunctate,  transverse;  genal  pit  sub-contiguous  to  eye; 
post-clypeus  depressed,  broadly  flattened  medially.  Labrum  before  fold  about  half 
as  short  as  ante-clypeus;  mandibles  shiny,  punctate,  basal  ridge  broadly  and 
smoothly  elevate,  shallowy  excavate  inward,  outer  groove  reduced;  distal  segment 
of  maxillary  palp  with  curved  sides,  longer  than  last  sub-triangular  labial  segment 
Gular  plate  setose,  anteriorly  bearing  a  wide,  glabrous,  slightly  depressed  area 
tnangular  and  conspicuous  (curved  and  less  distinct  on  paratypes).  Lower  lobe  of  eye 
swollen,  large,  posterior  contours  slightly  curved. 

Antenna  longer  than  body,  scape  punctate,  segments  2  +  3  about  1.4  times  4th; 
4  approximately  0.9  times  5th.  Scars:  dorsally,  a  small  sub-apical  spot  on  3rd,  about 
half  on  4th,  complete  on  5th;  ventrally,  about  half  on  3rd,  almost  complete  on 
4th.  Segments  4  to  11  densely  pubescent. 

Prothorax  scabrous-punctate,  punctures  less  dense  on  disc,  anteriorly  with  2  ele¬ 
vated  spots  separated  medially  by  a  longitudinal  crest  (fig.  189).  Prosternum  with  a 
broad  transverse  ridge,  not  bulged,  setose. 

Elytra  somewhat  shiny,  densely  punctate,  punctures  deeper  basally  and  darker 
than  surface;  a  few  long  setae  arising  from  larger  punctures  at  elytral  base,  along 
dorsal  border  and  on  apical  4th;  dorso-elytral  vitta  of  sub-medially  constricted 
type  (fig.  171);  lateral  vitta  wider  at  post-humeral  area,  constricted  on  basal  4th, 
then  widening  again  and  running  parallel  to  lateral  long  setose  margin  (fig.  172); 
dorso-elytral  margin  ending  in  a  well-defined  point;  humerus  on  ochraceous  back¬ 
ground.  Scutellum  rounded,  pubescent  at  borders. 

Legs:  front  femur  without  basal  depression,  mid  femur  attaining  metasternal 
border  when  articulated  parallel  to  body  axis;  all  femora  provided  with  long  setae. 

Metasternum  densely  setose,  postero-lateral  region  tumid,  sides  pubescent; 
metasternal  infolding  connected  to  sterno-abdominal  junction  by  a  line. 

Abdomen  densely  punctate-setose  (fig.  173),  punctures  distinct,  setae  long;  7th 
sternite  sinuous. 

Holotype,  male:  Bolivia,  Cochabamba,  X-69,  P.  Lopez  (SF).  Measurements: 
elytral  length  19.5mm;  humeral  distance  6.5mm;  pronotal  anterior  margin  3.3mm, 
pronotal  posterior  margin  4.1mm;  pronotal  length  3.2mm;  Scape  2.2mm;  2  + 3rd  seg. 
4.6mm;  4th  seg.  3.2mm;  5th  seg.  3.5mm.  Front  femur  4.6mm;  mid  femur  5.2mm;  hind 
femur  5.3mm. 

Female:  Antenna  shorter  than  body,  7th  abdominal  sternite  bisinuous. 

Allotype,  female:  Bolivia,  Yungas  del  Palmar,  2000m,  X-54,  R.  Ziscka  (USNM). 
Measurements:  elytral  length  19.9mm;  humeral  distance  7.4mm;  pronotal  anterior 
margin  3.3mm;  pronotal  posterior  margin  4.5mm;  pronotal  length  3.6mm.  Scape 
2.1mm;  2  +  3rd  seg.  3.2mm;  4th  seg.  1.6mm;  5th  seg.  1.8mm.  Front  femur  4.6mm;  mid 
femur  4.8mm;  hind  femur  5.8mm. 

Distribution:  Bolivia,  Peru. 

Remarks  and  variation:  Similar  to  rugosicollis  n.  sp.,  but  distinct  by  its  non- 
rugose  pronotum  (fig.  189),  by  the  pattern  of  lateral  vitta  (fig.  172),  by  the  general 
form  of  the  femora  (fig.  190,  191,  192),  by  the  7th  sternite  bisinuous  in  females,  etc. 
From  all  others  it  is  distinct  by  the  densely  setose  sternum  (fig.  173).  Elytral  range: 
12.8-19.9mm. 

Specimens  examined  (holotype,  allotype  and  following  paratypes,  males):  Bo¬ 
livia,  Prov.  Chapare,  Limbo,  2000m,  XI-53,  Prosen  (SP);  Incachaca,  2100m,  IX-57 
(EF— elytral  apex  and  genitalia  missing).  Peru,  Cosnipata,  1700m,  XII-51,  F.  Voyt- 
kovski  (USNM). 
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Poeciloxestia  early slei  Fragoso,  new  species 

Description :  Male  holotype,  head  integument  dark  reddish  brown,  scabrous  punc¬ 
tate,  median  ridge  indistinct;  fronto-axial  line  beginning  between  antennal  socket 
tubercles,  somewhat  tumid,  ending  before  post-clypeus;  fronto-lateral  ridges  ele¬ 
vated,  punctate,  deeply  excavate  next  to  eye;  fronto-lateral  depressions  reduced  to 
small  spots;  frons  depressed,  punctate;  frontal  plate  indistinct;  transverse  groove, 
deeper  at  extremities,  separates  frons  from  medially  flattened  post-clypeus;  genal 
pit  separated  from  lower  lobes  of  eye.  Labrum  before  fold  slightly  shorter  than 
ante-clypeus;  mandibles  somewhat  dull,  basal  ridge  elevated,  deeply  excavate 
inward,  grooved  outward;  distal  segment  of  maxillary  palp  with  sides  parallel  on 
apical  half,  sub-equal  to  last  labial  segment.  Gular  plate  punctate-setose,  de¬ 
pressed;  ventral  head  surface  sub-shiny,  laterally  rugose,  wrinkles  flattened  medi¬ 
ally.  Posterior  eye  contours  almost  straight. 

Antenna  longer  than  body,  scape  with  a  small  oblique  basal  depression  in  rela¬ 
tion  to  antennal  socket  tubercle,  irregularly  depressed  on  opposite  side,  basally 
scabrous-punctate,  punctures  gradually  separating  toward  apex;  segments  2  +  3  are 
1.5  times  4th;  4  about  0.9  times  5th.  Scars:  dorsally,  less  than  half  on  4th,  complete 
but  interrupted  on  5th;  ventrally,  a  small  sub-apical  spot  on  3rd,  shorter  than  half 
on  4th,  complete  on  5th. 

Prothorax  scabrous  punctate,  with  a  dorsal  median  elevated  structure  (fig.  182). 
Prosternum  not  bulged,  with  a  transverse  broad  ridge. 

Elytra  coriaceus,  punctures  shallow,  densely,  and  evenly  distributed,  slightly 
deeper  basally;  dorsal  dark  vitta  of  the  constricted  type  (fig.  166)  dorsally  connected 
to  lateral,  leaving  humeral  apex  on  dark  background;  lateral  dark  vitta  wider  at 
post-humeral  area,  constricted  about  basal  fourth,  then  widening  a  bit  and  becoming 
parallel  to  margin;  both  vittae  ending  before  apex;  dorso  elytral  margin  ending  in  a 
blunt  point.  Scutellum  rounded,  pubescent  at  borders. 

Legs:  front  femur  not  depressed  basally,  mid  femur  bypassing  metasternal  borders. 

Mesosternal  process  deeply  grooved  apico-medially.  Metasternum  shiny,  pu¬ 
bescent  at  sides,  other  setae  scattered;  metasternal  infolding  connected  with  abdom¬ 
inal  junction  by  a  shallow,  indistinct  grooved  line. 

Abdomen  shiny,  setose  as  metasternum;  7th  sternite  bisinuous. 

Holotype,  male:  Colombia,  Oriente,  Prov.  de  Cundinamarca,  Monteredondo, 
III-58  (CS).  Measurements:  elytral  length  21.5mm;  humeral  distance  8.6mm;  pro- 
notal  anterior  margin  5.0mm;  pronotal  posterior  margin  5.7mm;  pronotal  length 
5.0mm.  Scape  2.95mm;  2  +  3rd  seg.  5.9mm;  4th  seg.  3.9mm;  5th  seg.  4.2mm.  Front  femur 
5.7mm;  mid  femur  6.2mm;  hind  femur  6.6mm. 

Female:  antenna  shorter  than  body,  mandibles  less  developed,  legs  slender,  7th 
abdominal  sternite  broadly  rounded. 

Allotype,  female:  Colombia,  Valle  del  Cauca,  Cali,  IV-69,  L.  Denhez  (SF). 
Measurements:  elytral  length  22.3mm;  humeral  distance  8.3mm;  pronotal  anterior 
margin  4.3mm;  pronotal  posterior  margin  5.2mm;  pronotal  length  4.5mm.  Scape 
2.4mm;  2  + 3rd  seg.  4.0mm;  4th  seg.  2.0mm;  5th  seg.  2.2mm.  Front  femur  5.2mm;  mid 
femur  5.7mm;  hind  femur  6.1mm. 

Distribution :  Colombia. 


Remarks  and  variation :  A  distinct  species  of  the  constricted  dorsal  vitta  group, 
differing  from  all  others  by  the  deeply  sulcate  mesosternal  process,  absence  of  a  dis¬ 
tinct  frontal  plate,  oblique  basal  depression  of  scape,  and  the  pattern  of  dorsal 
vitta.  The  5  specimens  from  the  typical  series  show  little  variation  in  size  and  pat¬ 
tern  of  dorsal  vitta. 

Specimens  examined  (holotype,  allotype  and  following  paratypes,  females): 
Colombia,  Valle  del  Cauca,  Cali,  IV-69,  L.  Denhez  (2,  SF);  Prov.  Cundinamarca, 
Monteredondo,  III-58  (CS). 
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Poeciloxestia  melzeri  Lane  1965 

Coleoxestia  sagittaria,  Melzer  1923:5 
Coleoxestia  sagittaria,  Melzer  927:151 
Poeciloxestia  melzeri,  Lane  1965:270 

Description:  Male,  head  integument  black,  basally  scabrous-punctate,  punc¬ 
tures  between  upper  lobes  of  eyes  shallow  or  missing;  a  median  broad  ridge  between 
antennal  sockets  reverts  at  apex  to  form  fronto-axial  line  which  divides  frons  and 
ends  at  post-clypeus;  fronto-lateral  depressions  usually  small,  reduced;  fronto- 
lateral  ridges  slightly  elevated,  deeply  excavate  outward;  frontal  plate  irregu- 
larly  punctate,  genal  pit  separate  from  lower  lobe  of  eye;  post-clypeus  ridge-like, 
depressed  at  middle.  Labrum  before  creased  fold  shorter  than  ante-clypeus;  man¬ 
dibles  shiny  only  at  cutting  extremity,  highly  ridged,  deeply  excavate  inward,  grooved 
outward;  distal  segment  of  maxillary  palp  slightly  curved,  sub-equal  to  last  labial 
segment.  Gular  plate  punctate-setose,  punctures  poorly  defined:  ventral  area  sub- 
rugose,  wrinkles  flattened  medially.  Posterior  eye  contours  almost  straight. 

Antenna  longer  than  body,  scape  sub-scabrous-punctate,  dorsally  flattened, 
obliquely  contoured  inward  in  correspondence  with  antennal  socket  tubercles;  seg¬ 
ments  2  +  3  from  1.5  to  1.8  times  4th;  4  about  0.8  times  5th.  Scars:  dorsally,  a  small 
sub-apical  spot  on  5th,  about  half  on  6th,  complete  on  7th  but  usually  interrupted 
medially;  ventrally,  a  small  deep  spot  on  3rd,  shorter  than  half  on  4th,  complete 
on  5th. 

Prothorax  dorsally  scabrous-punctate  with  a  median  impunctate  longitudinal 
area  (fig.  52);  prosternum  not  bulged,  with  a  broad  ridge  anteriorly. 

Elytra  coriaceus,  punctures  small,  evenly  distributed  over  entire  surface;  dark 
dorsal  vitta  of  the  constricted  type  (fig.  32);  lateral  vittae  variable  at  post-humeral 
constriction  (may  attain  lateral  margin  or  be  almost  nonexistent  as  in  fig.  33);  hu¬ 
merus  on  dark  background.  Scutellum  rounded,  pubescent  at  sides. 

Legs:  front  femur  depressed  basally,  trochanter  tumid;  mid  femur  bypassing  meta- 
sternal  border,  when  articulated  parallel  to  body  axis. 

Metasternum  shiny,  with  few  long  setae,  pubescent  at  sides;  metasternal  infold¬ 
ing  connected  to  thoraco-abdominal  median  junction  by  a  distinct  groove. 

Abdomen  shiny,  pubescent  at  sides,  with  scattered  long  setae,  7th  sternite  deeply 
bisinuous  (fig.  57). 

Female:  antenna  shorter  than  body,  front  femora  without  basal  depression,  front 
trochanter  less  tumid,  7th  sternite  broadly  rounded. 

Distribution :  Bolivia  (Dept,  of  Santa  Cruz),  Brazil  (States  of  Espirito  Santo, 
Minas  Gerais  and  Rio  de  Janeiro)  and  Peru  (Dept,  of  Junin). 

Remarks  and  variation:  A  distinctive  species,  differing  from  sagittaria  Bates  by 
the  coriaceus  elytra,  the  dense  scabrous-punctate  pronotum,  the  deeply  bisinuous 
male  7th  sternite  (fig.  57),  etc. 

The  specimens  from  Bolivia  and  Peru  expand  considerably  the  distribution  of 
melzeri  Lane,  yet  the  variation  of  the  dorsal  pattern  is  minimal. 

The  only  Lane  paratype  not  examined  (BM,  ex-coll.  Parry),  labeled  from  “Bra¬ 
silia”,  must  be  interpreted  as  the  Latin  name  of  Brazil,  and  not  the  city  of  Brasilia, 
Federal  District  (State  of  Goias),  constructed  in  the  late  1950’s,  which  became  the 
capital  in  1960. 

Specimens  examined:  Bolivia,  Dept,  of  Santa  Cruz,  Buena  Vista,  480m,  2  females, 
1922,  R.  C.  Robert  (USNM)  and  1950,  L.  Pena  (EF).  Brazil,  State  of  Espirito  Santo,’ 
Conduru,  XI-41,  A.  Mailer,  paratype  female  (CS),  and  X-(?),  A.  Mailer,  paratype, 
male  (SP),  Guandu,  IX-20,  F.  Hoffman,  holotype,  male  (SP),  Itapemirim,  1940,  A. 
Mailer,  paratype,  female  (CS),  Linhares,  1-65,  A.  Mailer,  male  (CS),  Matilde,  XII- 
32  (USNM),  Vargen  Alta,  2  paratypes,  males,  1940,  A.  Mailer  (CS),  and  X-39 
(AMNH);  State  of  Minas  Gerais,  Manhuassu,  XI-21,  D.  Pacca,  paratype,  female  (SP); 
State  of  Rio  de  Janeiro,  Horto  Florestal,  X-32,  I.  Nunes,  paratype,  female  (SP),  Re- 
presa  Rio  Grande,  X-69,  F.  Oliveira,  female  (CS).  Peru,  Dept,  of  Junin,  Satipo,  XI- 
43,  A.  Mailer,  female  (CS). 
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Poeciloxestia  sagittaria  (Bates,  1872),  new  combination 

Xestia  sagittaria,  Bates  1872:173 
Xestia  sagittaria,  Gemminger  and  Harold  1872:2807 
Xestia  sagittaria,  Bates  1880:17,  pi.  3,  fig.  9 
Coleoxestia  sagittaria,  Aurivillius  1912:65 
Coleoxestia  sagittaria,  Blackwelder  1946:561 
Coleoxestia  sagittaria,  Lane  1965:273,  274 

Description :  Male,  head  integument  dark  reddish  brown,  with  scattered  shallow 
punctures;  in  place  of  usual  median  ridge,  a  tumid  area  between  upper  lobes  of  eyes, 
forming  a  line  at  bases  of  flattened  antennal  tubercles;  fronto-axial  line  distinct 
dorsally,  dividing  frons  and  ending  before  post-clypeus;  fronto-lateral  depressions 
shallow,  consisting  of  some  deeper  punctures;  frontal  plate  indistinctly  defined 
superior  and  laterally,  with  a  few  punctures,  interiorly  delimited  by  a  groove;  genal 
pit  almost  contiguous  to  eye;  post-clypeus  ridge-like,  with  a  few  punctures  at  ele¬ 
vated  lateral  portions.  Labrum  before  creased  fold  shorter  than  ante-clypeus;  man¬ 
dibles  shiny,  punctate,  basal  ridges  flattened,  moderately  excavate  inward,  outer 
groove  shallow;  distal  segment  of  maxillary  palp  with  sides  curved,  sub-equal  to 
last  labial  segment.  Gular  plate  with  a  few  undefined  setose  punctures,  deeply 
grooved  anteriorly,  posteriorly  delimited  by  slightly  different  sculpture;  ventral 
head  surface  rugose,  wrinkles  flattened  medially.  Posterior  eye  contours  curved. 

Antenna  longer  than  body,  scape  with  base  obliquely  excavate  inward,  lobed 
outward,  sparsely  punctate;  3rd  segment  with  a  smooth,  shallow,  length-wise  groove, 
not  sculpturally  differentiated,  remaining  segments  distinctly  flattened;  segments 
2  +  3  about  1.5  times  4th;  4  slightly  shorter  than  5th.  Scars:  dorsally,  an  apical  ellip¬ 
soid  point  on  4th,  shorter  than  half  on  5th  and  6th,  complete  but  somewhat  discon¬ 
tinuous  on  7th;  ventrally,  an  small  apical  spot  on  3rd,  about  half  on  4th,  complete 
on  5th. 

Prothorax  sparse  and  shallowy  punctate,  with  7  discal  slightly  tuberose  shiny 
elevations  (fig.  232);  prosternum  not  bulged,  indistinct  and  sparsely  punctate,  an¬ 
teriorly  with  a  broad  transverse  ridge  (fig.  231). 

Elytra  highly  polished,  shiny,  shallow  and  evenly  punctate;  dark  dorsal  vitta 
of  constricted  type  (fig.  212);  lateral  vitta  enclosing  humeral  apex  constricted  at 
post-humeral  region  (fig.  213);  dorso-elytral  border  ending  in  a  blunt  small  point. 
Scutellum  rounded,  pubescent  at  sides. 

Front  legs  with  protruding  trochanter,  femur  basally  rugose,  wrinkles  smooth, 
concentric;  mid  femur  attaining  metasternal  border,  when  articulated  parallel  to 
body  axis. 

Metasternum  shiny,  with  few  setae,  glabrous  at  sides  except  for  a  short  posterior 
portion;  metasternal  infolding  separated  from  abdominal  median  junction  by  a 
plane,  ungrooved  area.  Abdomen  shiny,  with  scattered  setae;  7th  sternite  broadly 
curved  (similar  to  females  of  other  species). 

Female:  antenna  almost  as  long  as  body,  anterior  trochanter  not  protruding 
anteriorly,  front  femur  not  sculptured,  7th  abdominal  sternite  with  a  median  notch. 

Distribution :  Brazil  (State  of  Amazonas),  Colombia  (Bogota  &  Cali),  and  Nica¬ 
ragua  (type-locality). 

Remarks  and  variation :  A  distinct  species,  by  its  curved  front  profile,  the  sulcate 
3rd  segment,  the  highly  polished  elytra,  etc.  The  description  and  pictures  are  based  on 
the  British  Museum  specimen  from  Bogota  (Cordillera  Oriental),  bearing  a  label 
of  Nova  Granada,  a  former  name  of  Bogota.  The  specimen  from  Brazil,  State  of 
Amazonas,  has  the  punctation  denser  and  deeper.  Both  specimens  (Bogota  &  Ama¬ 
zonas)  have  been  compared  to  Bates’  type  by  Lane  at  the  British  Museum  (1961).  The 
other  2  specimens  from  Cali  (Cordillera  Occidental)  are  darker,  shinier,  more  robust 
and  the  punctures  are  reduced  to  tiny  points,  but  otherwise  the  specimens  agree  well 
with  the  above  description. 

Specimens  examined :  Brazil,  State  of  Amazonas,  Taracua,  1937,  A.  Giacomo,  fe¬ 
male  (SP).  Colombia,  Valle  del  Cauca,  Cali,  III-69,  L.  Denhez,  male  &  female  (SF); 
Cundinamarca,  Bogota,  no  other  data,  male  (BM). 
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Mg.  22-26,  P.  elegans  (Gory)  male:  22)  habitus  (2x);  23)  lateral  vitta  (1.9x);  24)  ely- 
tral  apex  (lOx);  25,  26)  head  (7.8x);  27-31,  P.  signatipennis  (Melzer)  male:  27)  habitus 
(1.9x);  28)  lateral  vitta  (1.7x);  29)  elytral  apex  (6.1x);  30  31)  head  (7.8x);  32-36,  P 
Lane,  holotype  male:  32)  habitus  (1.9x);  33)  lateral  vitta  (1.8x);  34)  2nd, 
3rd,  &  4th  antennal  segments  (4.5x);  34  35)  head  (7. lx). 
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Fig.  37-43,  P.  elegans  (Gory),  male:  37)  head  &  prothorax  profile  (4.4x);  38)  pro- 
notum  (8.5x);  39,  40,  41)  pro-,  meso-  &  metafemur  (5.5x);  42)  metasternal  infolding 
(5.5x);  43)  7th  sternite;  44-50,  P.  signatipennis  (Melzer),  male:  44)  head  &  prothorax 
profile,  (4.2x);  45)  pronotum  (5.5x);  46,  47,  48)  pro-,  meso-  &  metafemur  (5.6x); 
49)  metasternal  infolding  (5.6x);  50)  7th  sternite;  51-57,  P.  melzeri  Lane,  holotype 
male:  51)  head  &  prothorax  profile  (4.3x);  52)  pronotum  (5.4x);  53,  54,  55)  pro-,  meso- 
&  metafemur  (5.4x);  56)  metasternal  infolding  (5.4x);  57)  7th  sternite  (5.4x). 
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R  bwittata  (Buq.),  male:  58)  habitus  (2.2x);  59)  lateral  vitta  (2.3x); 
60)  labial  palp  (28.5x);  61,  62)  head  (7.8x);  63-67,  P.  suturalis  (Perty),  male:  63)  habi¬ 
tus  (1.5x);  64)  lateral  vitta  (1.6x);  65)  labial  palp  (30x);  66,  67)  head  (4.8x);  68-72, 
P  travassossi  n.  sp.,  holotype  male:  68)  habitus  (2.4x);  69)  lateral  vitta  (2.2x);  70)  la¬ 
bial  palp  (28x);  71,  72)  head  (8.5x). 
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pro¬ 
notum  (7x);  75,  76?  77)  pro-,  meso’-  &  metafemur  (6.3x);  78)  metasternal  infolding 
(6.3x);  79)  7th  sternite  (6.3x);  80-86,  P.  suturalis  (Perty),  male:  80)  head  &  prothorax 
profile  (3.6x);  81)  pronotum  (5.5x);  82,  83,  84)  pro-,  meso-  &  metafemur  (4.6x); 
85)  metasternal  infolding  (4.6x);  86)  7th  sternite  (4.6x);  87-93,  P.  travassossi  n.  sp., 
holotype  male;  87)  head  &  prothorax  profile  (6x);  88)  pronotum  (7x);  89,  90,  91)  pro-, 
meso- &  metafemur  (8.5x);  92)  metasternal  infolding  (8.5x);  93)  7th  sternite  (8.5x). 
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Fig.  94-98,  P.  dorsalis  (Thoms.),  male:  94)  habitus  (1.5x);  95)  lateral  vitta  (1.3x); 
%)  relation  meta thorax/ mesofemur  (2.6x);  97,  98)  head  (5.3x);  99-103,  P.  minuta  n. 
RP>  holotype  male:  99)  habitus  (2.3x);  100)  lateral  vitta  (2x);  101)  relation  meta- 
thorax/mesofemur  (7x);  102,  103)  head  (9x);  104-108,  P.  lanei  n.  sp„  holotype  male: 
104)  habitus  (2.3x);  105)  lateral  vitta  (2.5x);  106)  3rd  antennal  segment  (6.7x);  107 
108)  head  (8.2x). 


142 


FRAGOSO:  POECILOXESTIA 


Fig.  109-115,  P.  dorsalis  (Thoms.),  male:  109)  head  &  prothorax  profile  (3.4x); 
110)  pronotum  (4-5x);  ill,  112,  113)  pro-,  meso-  &  metafemur  (4.6x);  114)  metasternal 
infolding  (4.6x);  115)  7th  sternite;  116-122,  P.  minuta  n.  sp.,  holotype  male:  116)  head 
&  prothorax  profile  (5.8x);  117)  pronotum  (7.6x);  118,  119,  120)  pro-,  meso-  &  meta¬ 
femur  (7. lx);  121)  metasternal  infolding  (7. lx);  122)  7th  sternite  (7. lx);  123-129,  P- 
lanei  n.  sp.,  holotype  male:  123)  head  &  prothorax  profile  (7x);  124)  pronotum  (9.5x); 
125,  126,  127)  pro-,  meso-  &  metafemur  (7.6x);  128)  metasternal  infolding  (7.6x);  129) 
7th  sternite  (7.6x). 
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n  oF\g' f*  lateralls  (Erichs.),  male:  130)  habitus  (1.4x);  131)  lateral  vi 
(,);  ,132)  lab,lal  PalP  (50xb  133>  134)  head  (5x);  135-139,  P.  ochrotaenia  (Bah 

!qo \eli.l3i\nhnhltuS  (L9x);  136)  lateral  <2xb  13?)  labial  PalP  (32x);  1 

139  head  (7;8x>;  140-144,  P.  parallela  n.  sp.,  holotype  male:  140)  habitus  (16 
141)  lateral  vitta  (1.4x);  142)  labial  palp  (17.8x);  143,  144)  head  (6x). 
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Fig.  145-151,  P.  lateralis  (Erichs.),  male:  145)  head  &  prothorax  profile  (3.8x); 
146)  pronotum  (4.8x);  147,  148,  149)  pro-,  meso-  &  metafemur  (4. lx);  150)  metasternal 
infolding  (4. lx);  151)  7th  sternite  (4. lx);  152-158,  P.  ochrotaenia  (Bates),  male: 
152)  head  &  pronotum  profile  (4.7x);  153)  pronotum  (6x);  154,  155,  156)  pro-,  meso- 
&  metafemur  (6x);  157)  metasternal  infolding  (6x);  158)  7th  sternite  (6x);  159-165, 
P.  parallela  n.  sp.,  holotype  male:  159)  head  &  prothorax  profile  (3.6x);  160)  pro¬ 
notum  (4.6x);  161,  162,  163)  pro-,  meso-  &  metafemur  (4.2x);  164)  metasternal  infold¬ 
ing  (4.2x);  165)  7th  sternite  (4.2x). 
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Fig.  166-170,  P.  carlyslei  n.  sp.,  holotype  male:  166)  habitus  (1.7x);  167)  lateral 
yj1'5*)!  168)  2nd,  3rd  &  4th  antennal  segments  (3.6x);  169,  170)  head  (6x);  171- 
175,  P.  hirsutwentris  n.  sp.,  holotype  male:  171)  habitus  (1.8x);  172)  lateral  vitta 
(1.7x);  173)  abdominal  surface  (5.8x);  174,  175)  head  (7.5x);  176-180,  P.  rugosicollis 
n.  sp  holotype  female:  176)  habitus  (1.8x);  177)  lateral  vitta  (1.3x);  178)  9th,  10th 
&  11th  antennal  segments  (9.5x);  179,  180)  head  (7.9x). 
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Fig.  181-187,  P.  carlyslei  n.  sp.,  holotype  male:  181)  head  &  prothorax  profile 
(3.6x);  182)  pronotum  (5x);  183,  184,  185)  pro-,  meso-  &  metafemur  (5x);  186)  meta- 
sternal  infolding  (5x);  187)  7th  sternite  (5x);  188-194,  P.  hirsutiventris  n.  sp.,  holo¬ 
type  male:  188)  head  &  prothorax  profile  (5x);  189)  pronotum  (7x);  190,  191,  192)  pro-, 
meso-  &  metafemur  (5.3x);  193)  metasternal  infolding  (5.3x);  194)  7th  sternite  (5.3x); 
195-201,  P.  rugosicollis  n.  sp.,  holotype  female:  195)  head  &  prothorax  profile  (4.8x); 
196)  pronotum  (6.4x);  197,  198,  199)  pro-,  meso-  &  metafemur  (4.8x);  200)  metasternal 
infolding  (5.7x);  201)  7th  sternite  (4.5x). 


M  4 
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?02;206’  p  Paraensis  Lane,  male:  202)  habitus  (1.6x);  203)  lateral  vitta  (lA 
204)  elytral  apex  (6.1x);  205,  206)  head  (6.1x);  207-211,  P.  lanceolata  n.  sp„  holot 
male:  207)  habitus  (1.8x);  208)  lateral  vitta  (1.7x);  209)  elytral  apex  (5  8x)-  210  2 

h^dA6^);o21?*216’  R  s^ittaria  (Bates),  male:  212)  habitus  a  8x);  213) 
vitta  (1.6x);  214)  2nd.,  3rd  &  4th  antennal  segments  (4.8x);  215,  216)  head  (8x). 
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Fig.  217-223,  P.  paraensis  Lane,  male:  217)  head  &  prothorax  profile  (3.9x);  218) 
pronotum  (4. lx);  219,  220,  221)  pro-,  meso-  &  metafemur  (4.5x);  222)  metasternal  in¬ 
folding  (4.5x);  223)  7th  sternite  (4.5x);  224-230,  P.  lanceolata  n.  sp.,  holotype  male: 
224)  head  &  prothorax  profile  (4.5x);  225)  pronotum  (5.2x);  226,  227,  228)  pro-,  meso, 
&  metafemur  (5. lx);  229)  metasternal  infolding  (5. lx);  230)  7th  sternite  (5. lx);  231- 
237,  P.  sagittaria  (Bates),  male:  231)  head  &  prothorax  profile  (4x);  232)  pronotum 
(5.4x);  233,  234,  235)  pro-,  meso-  &  metafemur  (5.8x);  236)  metasternal  infolding  (5.8x); 
237)  7th  sternite  (5.8x). 
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Poeciloxestia  travassosi  Fragoso,  new  species 

Description :  Male  holotype,  head  integument  reddish,  scabrous-punctate,  dorsal 
punctures  about  same  size  as  on  pronotum,  smaller  on  vertex  and  frons,  with  a 
median  ridge-like  structure  between  upper  lobes  of  eyes;  fronto-axial  line  arising 
deeply  between  antennal  sockets,  dividing  frons  and  ending  at  post-clypeus;  frons 
with  shallow  lateral  depressions,  scabrose-punctate,  frontal  plate  indistinct  (i.e.,  at 
same  frontal  plane  defined  by  fronto-lateral  edges);  genal  pit  separate  from  lower 
lobe  of  eye;  post-clypeus  depressed  medially.  Labrum  before  fold  about  same  color 
and  height  of  ante-clypeus;  mandibles  simply  broadly  elevated  in  place  of  usual 
median  ridge,  punctate  rugose,  not  excavate  inward,  shallowly  grooved  laterally, 
sparsely  setose;  maxillary  palp  distal  segment  broadened  and  flattened  (fig.  70), 
similar  to  last  labial  segment.  Gular  plate  matte,  setose;  ventral  head  surface  with 
a  trapezoidal  area  of  different  sculpture.  Posterior  eye  contour  parallel  to  frontal 
plane. 

Antenna  shorter  than  body,  scape  scabrous-punctate,  except  at  apex;  segments 
2  +  3  are  1.7  times  4th;  4  slightly  shorter  than  5th;  5  to  10  sub-equal  in  length;  11 
longer,  with  distinct  traces  of  fusion  of  a  12th.  Scars:  dorsally,  a  few  sub-apical  punc¬ 
tures  on  4th;  slightly  longer  than  half  on  5th,  complete  on  6th;  ventrally,  shorter 
than  half  on  3rd,  complete  from  4th  onward. 

Prothorax  scabrous-punctate  except  along  a  notal  median  irregular  longitudinal 
area.  Prosternum  bulged  immediately  behind  anterior  constriction. 

Elytra  coriaceus,  basally  more  deeply  punctate,  punctures  diminishing  in  size 
and  depth  toward  apex;  dorsal  vitta  (fig.  68)  sinuous,  darker  in  outer  contours,  wider 
basally  and  ending  before  apex;  lateral  vitta  (fig.  69)  wider  at  post-humeral  area 
then  narrowing  and  continuing  sub-parallel  to  margin,  ending  before  apex:  dorso- 
elytral  border  ending  in  a  blunt  tubercle:  humerus  on  ochraceous  background.  Scu- 
tellum  pubescent,  rounded. 

Legs:  front  femur  deeply  depressed  basally,  mid  femur  not  attaining  metasternal 
infolding  when  articulated  parallel  to  body  axis;  mid  and  hind  femora  distinctly 
more  flattened  than  front  femora. 

Metasternum  shiny,  pubescent  at  sides,  other  setae  scattered,  metasternal  infold¬ 
ing  connected  with  thoraco-abdominal  median  junction  by  a  groove  which  broadens 
medially. 

Abdomen  shiny,  with  a  few  scattered  setose  punctures,  and  more  numerous  mi¬ 
nutely  hairy  smaller  punctures;  7th  sternite  bisinuous. 

Holotype,  male:  Brazil,  State  of  Sao  Paulo,  Ribeirao  Preto,  X-1953,  Travas- 
sos  &  Barreto  (SF).  Measurements:  elytral  length  16mm;  humeral  distance  5.4mm; 
pronotal  anterior  margin  3.2mm;  pronotal  posterior  margin  3.7mm;  pronotal  length 
3.8mm.  Scape  1.6mm;  2  + 3rd  seg.  2.9mm;  4th  seg.  1.7mm;  5th  seg.  1.8mm.  Front  femur 
3.2mm;  mid  femur  3.5mm;  hind  femur  3.7mm. 

Female:  antenna  sub-equal  to  male  in  length,  distinguished  by  7th  abdominal 
sternite  rounded. 

Allotype,  female:  Brazil,  State  of  Sao  Paulo,  Ribeirao  Preto,  X-1953  Travas- 
sos  &  Barreto  (SF).  Measurements:  elytral  length  17.4mm;  humeral  distance  6.1mm; 
pronotal  anterior  margin  3.6mm;  pronotal  posterior  margin  4.0mm;  pronotal  length 
3.9mm.  Scape  1.8mm;  2  +  3rd  seg.  3.25mm;  4th  seg.  1.9mm;  5th  seg.  2.1mm.  Front  femur 
3.8mm;  mid  femur  4.1mm;  hind  femur  4.4mm. 

Distribution:  Brazil,  States  of  Mato  Grosso,  Parana  and  Sao  Paulo. 

Remarks  and  variation:  If  not  teratological,  the  antennal  length  shorter  than 
the  body  is  an  exceptional  character  among  the  Neotropical  representatives  of  the 
tribe.  I  have  found  travassosi  n.  sp.  under  drawer  labels  of  dorsalis  Thoms.,  from 
which  it  is  readily  distinguished  by  the  general  smaller  size,  bulged  prosternum  and 
the  uniquely  flattened  frons  and  broadened  groove  which  links  the  metasternal  in¬ 
folding  to  the  abdominal  junction.  The  specific  name  is  dedicated  to  the  late  Prof. 
Lauro  Pereira  Travassos. 

Specimens  examined:  (holotype,  allotype  &  following  17  paratypes):  Brazil, 
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State  of  Mato  Grosso,  Sete  Lagoas  (ISP);  State  of  Parana,  Arapoti  (2CS),  Chachoe- 
irinha  (3USNM);  State  of  Sao  Paulo,  Ribeirao  Preto  (5FIOC,  2SF,  ISP). 


Poeciloxestia  suturalis  (Perty  1832),  new  combination 

Stenochorus  suturalis,  Perty  1830:90,  pi.  18,  fig.  5 

(nec  Hamaticherus  suturalis  Gory  1832,  classe  IX,  pi.  I) 

(nec  Criodion  bivittatum  Buquet  1852:356) 

Xestia  suturalis,  Gahan  1892:32 
Coleoxestia  bivittata,  Aurivillius  1912:64 
Coleoxestia  bivittata,  Blackwelder  1946:561 
Coleoxestia  bivittata,  Zajciw  1967:199 

Description :  Male,  head  integument  black,  scabrous-punctate,  median  raised 
ridge  usually  indistinct,  reduced  in  some  specimens  to  an  impunctate  irregular  line; 
fronto-axial  suture  visible  from  between  antennal  socket  bases,  dividing  partially 
frons,  indistinct  at  lower  portion  of  frontal  plate;  fronto-lateral  depressions  small, 
deeply  punctate;  fronto-lateral  ridges  usually  higher  than  frontal  plate  which  is 
distinct,  lower  portion  impunctate;  genal  pit  separate  from  lower  lobe  of  eye;  post- 
clypeus  ridge-like,  more  or  less  depressed  at  mid  portion  in  different  specimens.  La- 
brum  before  creased  fold  shorter  than  ante-clypeus;  mandibles  shiny,  shortly  ridged, 
excavate  inward,  grooved  outward;  distal  segment  of  maxillary  palp  sub-equal 
to  last  labial  segment,  somewhat  variable  in  shape  from  specimen  to  specimen.  Gular 
plate  short,  linear  in  some  specimens  not  distinctly  delimited  posteriorly,  setose; 
ventral  head  area  rugose,  wrinkles  flattened  medially. 

Antenna  longer  than  body,  scape  scabrous-punctate  almost  to  apex;  segments 
2  +  3  about  1.5  times  4th;  4  slightly  shorter  than  5th.  Scars:  dorsally,  a  few  apical 
punctures  on  5th,  shorter  than  half  on  6th,  complete  on  7th;  ventrally,  an  apical  spot 
on  3rd,  about  half  on  4th,  complete  on  5th. 

Prothorax  scabrous-punctate,  dorsally  with  a  median  irregular  impunctate  area 
(fig.  81),  distinctly  bulged  ventrally  (fig.  80),  tuberculate  on  each  side. 

Elytra  coriaceus,  shallowly  punctate;  dark  dorsal  vitta  (fig.  63)  sinuose  or  sub¬ 
parallel  to  dorso-elytral  margins,  usually  slightly  widened  basally,  ending  at 
apex;  lateral  vittae  parallel  to  margin  (Fig.  64),  humeral  apex  on  dark  background; 
dorso-elytral  margins  ending  in  a  blunt  point.  Scutellum  variable  in  shape,  usually 
rounded,  transverse. 

Front  leg  with  tumid  trochanter,  femur  usually  with  a  small  basal  depression; 
mid  femur  bypassing  metasternal  border. 

Metasternum  shiny,  pubescent  at  sides,  with  a  few  other  setae,  metasternal  infold¬ 
ing  connected  with  thoraco-abdominal  junction  by  a  shallow  curved  sulcus  (fig.  85), 
sometimes  reduced  to  a  depressed  line. 

Abdomen  shiny,  sparsely  setose;  7th  sternite  bisinuous  or  subtruncate. 

Female:  antenna  as  long  as  body,  sometimes  a  bit  longer;  7th  abdominal  sternite 
usually  truncate,  with  a  median  notch,  trochanter  less  tumid  than  in  males. 

Distribution:  Argentina  (Prov.  of  Jujuy,  Salta  &  Tucuman),  Bolivia  (Dept,  of 
Santa  Cruz),  Brazil  (States  of  Mato  Grosso,  Minas  Gerais,  Rio  Grande  do  Sul,  &  Sao 
Paulo). 

Remarks  and  variation :  Perty  described  suturalis  from  “Serra  do  Caraga,  Prov. 
Minarum”  in  his  Delectus  Animalium  Articulatorum,  page  90,  usually  dated  as 
1830.  According  to  Horn  (1928:932)  and  Blackwelder  (1957:1230),  pages  61  to  124 
were  published  in  1832,  fasciculus  2,  in  spite  of  Blackwelder  citation  (1946:61):  “ su¬ 
turalis  Perty  30:90.” 

Gahan  (1892:31)  parenthetically  synonymized  suturalis  Perty  with  bivittata  Bu¬ 
quet  1852,  not  stating  his  reasons  for  doing  so,  among  the  transference  to  Xestia  of 
some  species  formerly  in  Criodion.  Hamaticherus  suturalis  Gory  1832  ( =  Criodion 
fleistameli  Buquet  1852)  was  not  mentioned,  and,  according  to  the  generic  definition 
herewith  adopted,  does  not  belong  to  Poeciloxestia. 
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Poeciloxestia  suturalis  (Perty)  is  distinct  from  bivittata  (Buquet)  by  the  black 
integument,  the  scabrose-punctate  pronotum  which  is  laterally  tuberculate,  the 
coriaceus  elytra,  the  sculptured  black  femora,  etc.  It  is  a  more  common  species  in 
collections,  widely  distributed  and  variable  in  size  (elytral  length:  ll-22mm).  The 
smaller  specimens  are  shinier.  The  scutellum  is  remarkably  variable,  from  sub- 
triangular  to  sub-ellipsoid  shape,  but  always  wider  than  long. 

Specimens  examined :  Argentina,  Prov.  Jujuy,  Cerro  Perales  (1);  Prov.  Salta,  El 
Naranjo  (1);  Prov.  Tucuman,  Burruyacu  (5),  San  Pedro  Colalao  (4).  Bolivia,  Dept, 
of  Santa  Cruz,  Buena  Vista  (1).  Brazil,  State  of  Bahia,  km  965  Estrada  Rio-Bahia 
(10);  State  of  Mato  Grosso,  Barra  do  Tapirape  (2),  Chapada  dos  Guimaraes  (2),  Rio 
Verde  (12),  Rosario  Oeste  (7),  Xingu  Nat.  Park,  Jacare  (2),  Salobra  (1),  Utiariti,  Rio 
Papagaio  (5);  State  of  Minas  Gerais,  Belo  Horizonte  (1),  Lavras  (4),  Pedra  Azul  (1); 
State  of  Rio  Grande  do  Sul,  no  other  data  (1);  State  of  Sao  Paulo,  no  other  data  (1)* 
Aragatuba  (1),  City  of  Sao  Paulo  (1),  Orlandia  (1). 

Poeciloxestia  bivittata  (Buquet,  1852),  new  combination 

Criodion  bivittatum,  Buquet  1852:356 
Criodion  bivittatum,  Lacordaire  1869:271 
Criodion  bivittatum,  Gemminger  &  Harold  1872:2806 
Xestia  bivittata,  Gahan  1892:32 
Coleoxestia  bivittata,  Aurivillius  1912:64 
Coleoxestia  bivittata,  Blackwelder  1946:561 
Coleoxestia  omega  Zajciw  1967:199,  new  synonym 

Description :  Male,  head  integument  dark  brown,  shiny,  scabrous-punctate  with  a 
median  irregular  ridge  between  upper  lobes  of  eyes;  fronto-axial  line  visible  on  inter¬ 
ocular  ridge,  gradually  attaining  frontal  plane,  dividing  frons,  and  ending  at  post- 
clypeus;  fronto-lateral  ridges  slightly  elevated;  frontal  plate  upper  contours  irreg¬ 
ular,  with  an  impunctate  area  at  each  side  of  axial  line;  genal  pit  separated  from 
lower  lobe  of  eye;  post-clypeus  ridge-like,  somewhat  depressed  at  mid  portion.  La- 
brum  before  creased  fold  longer  than  ante-clypeus;  mandibles  shiny,  with  ovoid 
punctures,  grooved  outward,  gradually  deeper  inward,  not  excavate;  distal  segment 
of  maxillary  palp  with  curved  sides,  similar  to  last  labial  segment.  Gular  plate 
punctate  setose,  shiny  as  ventral  head  surface,  which  is  rugose,  with  wrinkles  flat¬ 
tened  medially. 

Antenna  longer  than  body,  scape  evenly  punctate,  except  at  apex;  segments  2-1-3 
approximately  1.8  times  4th;  4  slightly  shorter  than  5th.  Scars:  dorsally,  a  small 
sub-apical  spot  on  5th,  complete  on  6th;  ventrally  a  small,  puncture-like  on  3rd, 
shorter  than  half  on  4th,  complete  on  5th. 

Prothorax  dorsally  punctate,  punctures  spaced,  with  a  wide  impunctate  discal 
area  (fig.  74),  laterally  callose;  prosternum  subscabrous,  bulged  or  semi-bulged 
(see  remarks  and  fig.  73).  Elytra  shiny,  with  shallow  small  punctures  evenly  dis¬ 
tributed,  dark  dorsal  vitta  sinuous,  ending  at  apex;  lateral  vittae  sub-parallel  to 
margin  (fig.  59),  humerus  on  dark  background. 

Legs  with  femora  shiny,  distinctly  lighter  and  redder  than  pronotum,  with  apices 
slightly  darkened;  front  femur  with  a  basal  depression;  mid  femur  attaining  meta- 
sternal  border,  when  articulated  parallel  to  body  axis. 

Metasternum  shiny,  as  light  and  reddish  as  femora  except  at  anterior  and  lateral 
borders  sparsely  setose,  sides  glabrous,  except  at  posterior  portion;  metasternal  in¬ 
folding  connected  to  thoraco-abdominal  median  junction  by  a  distinct  sulcus. 

Abdomen  shiny,  with  few  long  setae,  7th  sternite  truncate  at  apex. 

Female:  similar  to  male,  antenna  slightly  shorter  than  body,  7th  abdominal  ster¬ 
nite  broadly  curved. 

Distribution :  Brazil  (States  of  Rio  de  Janeiro  and  Santa  Catarina). 

Remarks  and  variation'.  Gahan  (1892:31)  treated  this  species  as  a  subjective  syn¬ 
onym  of  Stenochorus  suturalis  Perty  (see  Remarks  and  variation  under  P.  suturalis), 
although  the  2  species  are  distinct.  Apparently  led  by  this  erroneous  synonymy  and 


152 


FRAGOSO:  POECILOXESTIA 


ignoring  Buquet’s  diagnosis,  Zajciw  (1967:199)  described  omega  based  on  2  female 
specimens  (both  from  Itatiaia  National  Park)  which,  according  to  his  own  statement, 
had  previously  been  labelled  by  J.  F.  Zikan  as  “new  species.”  Zajciw’s  description 
is  strikingly  similar  to  Buquet’s  (1852:356):  “Dessous  du  corps  et  pattes  d’un  brun 
fonce  avec  les  cuisses  rougeatres”  .  . .  which  is  enough  to  distinguish  bivittata  from 
suturalis.  In  1973,  I  compared  Zajciw’s  holotype  (in  F10C)  to  a  color  slide  of  Bu¬ 
quet’s  “typus”  (taken  at  MNHN  and  made  available  through  the  courtesy  of  Pe.  J.  S. 
Moure),  and  they  match  in  every  observable  detail. 

The  female  pronotum,  in  all  specimens  examined,  is  distinctly  more  bulged  than 
in  the  single  male  available.  Based  upon  the  few  specimens  with  informative  data, 
bivittata  occurs  in  localities  above  700  meters. 

Specimens  examined :  Brazil,  State  of  Rio  de  Janeiro,  Itatiaia,  700m,  XI-74,  M. 
Monne,  male  (SF),  XI-35,  FJ.  Zikan,  holotype,  female  (FIOC),  X-35,  J.  Zikan,  para- 
type,  female  (FIOC);  State  of  Santa  Catarina,  Sao  Bento,  800m,  XI-66,  A.  Mailer, 
female  (CS). 


Poeciloxestia  paraensis  Lane,  1965 

Poeciloxestia  paraensis,  Lane  1965:274 

Description :  Male,  head  integument  dark  reddish-brown,  deeply  scabrous  punc¬ 
tate  dorsally,  with  a  median  irregular  ridge-like  structure  behind  antennal  tubercle 
bases,  punctures  on  vertex  and  frons  shallower  and  smaller;  fronto-axial  line 
arising  at  vertex,  dividing  frons,  ending  before  post-clypeus;  frons  with  shallow  lat¬ 
eral  depressions,  frontal  plate  sparsely  and  irregularly  punctate,  at  same  plane 
of  lateral  ridges,  not  excavate  outward;  genal  pit  sub-contiguous  to  innermost  por¬ 
tion  of  lower  lobe  of  eye;  post-clypeus  ridge-like,  depressed  medially.  Labrum  be¬ 
fore  creased  fold  slightly  shorter  than  ante-clypeus;  mandibles  with  basal  ridges  de¬ 
fined  only  by  inward  excavate  portion,  punctate,  shallow  grooved  laterally;  maxil¬ 
lary  palp  distal  segment  with  sides  opposedly  curved,  similar  in  shape  and  length 
to  last  labial  segment.  Gular  plate  punctate-setose,  punctures  poorly  defined;  ven¬ 
tral  head  surface  rugose,  wrinkles  flattened  medially.  Posterior  eye  contour 
smoothly  curved. 

Antenna  longer  than  body,  scape  basally  scabrous-punctate,  punctures  gradually 
separating  toward  apex;  segments  2  +  3  about  1.6  times  4th;  4  slightly  shorter  than 
5th.  Scars:  dorsally  a  small  subapical  spot  on  5th,  less  than  half  on  6th,  complete 
on  7th;  ventrally,  distal  spots  on  3rd  and  4th,  complete  on  5th. 

Prothorax  deeply  scabrous-punctate,  except  along  a  median  dorsal  irregular 
portion.  Prosternum  bulged  immediately  behind  anterior  constriction. 

Elytra  shiny,  sub-coriaceus,  punctures  minute,  evenly  distributed;  dark  dorso- 
elytral  vitta  of  the  constricted  type  (fig.  202);  lateral  vittae  occupying  post-humeral 
area,  then  confined  to  margin;  a  supramedian  lateral  dark  spot  on  ochraceous  back¬ 
ground  present,  variable  in  size;  color  boundaries  usually  meet  at  humeral  apex. 
Scutellum  cardiform,  pubescent  at  borders. 

Legs  distinctly  lighter  (redder)  than  pro  thorax,  front  femur  with  tumid  trochan¬ 
ters,  not  depressed;  mid  femur  attaining  metasternal  border  when  articulated  par¬ 
allel  to  body  axis. 

Metasternum  shiny,  feebly  pubescent  at  sides,  same  color  as  legs,  with  a  few  setae; 
metasternal  infolding  not  connected  with  thoraco-abdominal  median  junction. 

Abdomen  shiny,  reddish  as  metasternum,  with  a  few  sparse  setae;  7th  sternite  trun¬ 
cate. 

Female:  antenna  as  long  as  body,  7th  abdominal  sternite  broadly  curved. 

Distribution :  Brazil  (State  of  Para),  French  Guiana,  Trinidad  Island,  and  Vene¬ 
zuela. 

Remarks  and  variation:  Lane  (1965:277),  due  to  a  typographical  error,  referred  to 
the  holotype  as  a  male,  but  the  specimen  is  undoubtedly  a  female,  as  can  be  read  at 
the  beginning  of  the  original  description.  In  the  comments,  he  mentioned  that  the 
holotype  had  been  identified  by  Melzer  as  sagittaria  Bates  (his  label  is  still  attached 
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to  the  specimen).  Most  species  with  a  constricted  type  of  dorsal  vitta  bear  apocryphal 
labels  as  sagittciria,  due  perhaps  to  the  figure  published  in  the  Biologia  Centrali 
Americana  (Bates,  1880,  pi.  3,  fig.  9).  See  also  remarks  under  closely  related  lan- 
ceolata  n.  sp. 

Specimens  examined :  Brazil,  State  of  Para,  Obidos,  XI-07,  B.  Pohl,  holotype, 
female  (CS).  French  Guiana,  Cayenne,  no  date,  male  (USNM).  Trinidad  Island,  VI- 
57  &  VI-58,  females  (SF).  Venezuela,  no  other  data,  female  (USNM),  Luepa  VI-70, 
A.  Veras,  female  (SF),  Rancho  Grande,  VI-57,  F.  Yepes,  female  (CS). 


Poeciloxestia  lanceolata  Fragoso,  new  species 

Description :  Male  holotype,  head  integument  shiny  black,  scabrous-punctate, 
with  a  median  ridge-like  structure,  widened  behind  antennal  tubercles;  fronto-axial 
line  visible  dorsally  on  ridge,  deeply  separating  antennal  tubercle  bases,  almost 
indistinct  frontally;  fronto-lateral  depressions  shallow;  fronto-lateral  ridges  only 
distinct  latero-posteriorly,  not  excavate  outward;  frontal  plate  at  lateral  ridge 
level  interiorly  well-delimited  by  a  deep  groove,  surface  sparsely  punctate  with 
irregular  impunctate  portions,  somewhat  tumid;  genal  pit  sub-contiguous  to  inner¬ 
most  portion  of  lower  lobe  of  eye;  post-clypeus  ridge-like,  depressed  medially.  La- 
brum  before  creased  fold  half  as  short  as  ante-clypeus;  mandibles  shiny,  punctures 
poorly  defined,  shallow,  grooved  outward,  feebly  excavate  inward,  with  a  distinct 
basal  ridge;  distal  segment  of  maxillary  palp  with  sides  opposedly  curved,  sub-equal 
to  last  labial  segment  in  shape  and  length.  Gular  plate  punctate-setose,  punctures 
poorly  defined,  surface  matte;  ventral  head  surface  rugose,  wrinkles  flattened  medi¬ 
ally.  Posterior  eye  contour  smoothly  curved. 

Antenna  longer  than  body,  scape  somewhat  flattened  dorsally,  moderately  punc¬ 
tate,  a  few  basal  punctures  confluent,  curved  and  conical  in  profile;  segments  2  +  3 
about  1.7  times  4th;  4  slightly  shorter  than  5th.  Scars:  dorsally,  shorter  than  half  on 
5th,  complete  but  medially  discontinuous  on  6th;  ventrally,  a  small  subapical 
spot  on  3rd,  longer  than  half  on  4th,  complete  from  5th  onward. 

Prothorax  scabrous-punctate,  notal  contours  somewhat  hexagonal,  with  irregu¬ 
lar  impunctate  dorsal  areas  (usually  suggesting  a  discal  cross).  Prosternum  bulged 
immediately  behind  anterior  constriction. 

Elytra  shiny  as  enamel,  punctures  minute,  poorly  defined  and  evenly  distributed 
over  entire  surface;  dark  dorsal  vitta  constricted  on  medial  third,  forming  a  lanceo¬ 
late  pattern  (fig.  207);  lateral  dark  vittae  occupying  post-humeral  area,  then  con¬ 
stricted  and  confined  to  margin  (sometimes  slightly  wider  than  and  parallel  to  mar- 
gin,  fig.  208);  a  supra-median  lateral  dark  spot  on  ochraceous  background  present, 
dorso-elytral  border  angulose;  humerus  on  dark  background.  Scutellum  rounded, 
sparsely  pubescent  at  borders. 

Legs:  front  femur  not  depressed  basally,  trochanter  slightly  tumid,  mid  femur 
as  long  as  metasternal  border  when  articulated  parallel  to  body  axis. 

Metasternum  shiny,  with  scattered  fine  setae,  almost  glabrous  at  sides,  pubescent 
posteriorly;  metasternal  infolding  not  connected  with  thoraco-abdominal  median 
junction. 

Abdomen  shiny,  with  scattered  fine  setae;  7th  sternite  truncate. 

Holotype,  male:  Mexico,  X-can,  Quintana  Roo,  VI-68,  E.  Welling  (CIS).  Meas¬ 
urements:  elytral  length  18.5mm;  humeral  distance  7.8mm;  pronotal  anterior  mar¬ 
gin  4.6mm;  pronotal  posterior  margin  5.5mm;  pronotal  length  4.9mm.  Scape:  2.2mm; 

2  + 3rd  seg.  4.3mm;  4th  seg.  2.5mm;  5th  seg.  2.8mm.  Front  femur  4.2mm;  mid  femur 
4.6mm;  hind  femur  5.0mm. 

Female:  antenna  shorter  than  body;  7th  abdominal  sternite  broadly  curved. 

Allotype,  female:  Mexico,  X-can,  Quintana  Roo,  VI-67,  E.  Welling  (CIS).  Meas¬ 
urements:  elytral  length  18mm;  pronotal  anterior  margin  3.7mm;  pronotal  posterior 
margin  4.6mm;  pronotal  length  4.3mm.  Scape:  2.1mm;  2  + 3rd  seg.  3.3mm;  4th  seg. 
1.7mm;  5th  seg.  1.8mm.  Front  femur  4.0mm;  mid  femur  4.3mm;  hind  femur  4.6mm. 
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Distribution'.  Costa  Rica,  El  Salvador,  Panama  and  Mexico  (States  of  Chiapas, 
Quintana  Roo  &  Veracruz). 

Remarks  and  variation :  Closely  related  to  paraensis  Lane,  from  which  it  differs 
by  the  black  integument,  ventral  surface  evenly  black,  pronotal  sculpture,  etc. 
The  dorso-elytral  dark  vitta  shows  considerable  variation  on  its  distal  half,  some¬ 
times  linked  to  the  supra-median  lateral  spots. 

Specimens  examined  (holotype,  allotype  &  following  19  paratypes):  Costa  Rica, 
Cachi,  no  other  data,  male  (USNM),  Nicaya,  VII-29,  female  (USNM).  El  Salvador, 
San  Salvador,  V-60,  J.  Bechyne,  2  females  (CS),  Volcan  Conchagua,  V-58,  O.  Cart¬ 
wright,  female  (AMNH).  Mexico,  State  of  Chiapas,  IX-63,  G.  Halffter,  female  (CS); 
State  of  Quintana  Roo,  X-Can,  V-68  &  V-69,  2  males,  VI-67  &  VI-69,  3  females,  E. 
Welling  (CIS);  State  of  Veracruz,  Cordoba,  VI-63,  female  (CS),  Cotaxla,  VI-62,  fe¬ 
male  (CIS),  Dos  Amates,  V-64,  Haffter  &  Reyes,  female  (CS),  Missantla,  no  other 
data,  female  (USNM).  Panama,  Barro  Colorado  Island,  females,  V-40,  J.  Zetek 
(USNM),  V-63,  R.  Akre  (CIS),  &  V-29,  Darlington  (SP),  La  Chorrea,  V-12,  A.  Busck, 
female  (USNM). 

Poeciloxestia  elegans  (Gory  1833),  new  combination 

Xestia  elegans,  Gory  1833,  (page  not  numbered)  Classe  IX,  pi.  64 

Xestia  elegans,  White  1853:134 

Xestia  elegans,  Thomson  1860:192 

Xestia  elegans,  Bates  1872:172 

Xestia  elegans,  Gemminger  &  Harold  1872:2807 

Coleoxestia  elegans,  Aurivillius  1912:64 

Coleoxestia  elegans,  Blackwelder  1946:561 

Description :  Male,  head  integument  dark  reddish-brown,  scabrous  punctate, 
median  ridge  usually  indistinct,  fronto-axial  line  beginning  deeply  between  bases 
of  antennal  tubercles,  dividing  frons,  ending  at  post-clypeus;  frons  deeply  scabrous- 
punctate,  setose,  at  same  level  of  fronto-lateral  edges;  fronto-lateral  depressions 
represented  by  a  few  deeper  punctures;  frontal-plate  indistinct,  except  at  lower  por¬ 
tion,  usually  with  2  small  irregular  and  impunctate  areas;  genal  pit  sub-contiguous 
to  lower  lobe  of  eye;  post-clypeus  ridge-like,  slightly  depressed.  Labrum  before 
fold  shorter  than  ante-clypeus;  mandibles  shiny,  rugose-punctate,  basal  ridge  dis¬ 
tinct  and  short,  moderately  excavate  inward,  grooved  outward;  distal  segment  of 
maxillary  palp  with  sides  curved,  slightly  longer  than  last  labial  segment.  Gular 
plate  short,  deeply  grooved  anteriorly,  indistinctly  punctate;  ventral  head  area 
rugose,  wrinkles  smoothed  medially.  Posterior  eye  contours  almost  straight. 

Antenna  longer  than  body,  scape  basally  scabrous  punctate,  punctures  with  elon¬ 
gate  setae,  gradually  separating  toward  impunctate  apex;  segments  2  +  3  about  1.8 
times  4th  (exceptionally  1.6);  4  from  0.6  to  0.8  times  5th.  Scars:  dorsally,  with  a 
shorter  than  half  on  6th,  complete  but  usually  interrupted  on  7th;  ventrally,  shorter 
than  half  on  4th,  complete  on  5th,  but  interrupted  medially. 

Prothorax  scabrose  punctate,  with  a  longitudinal  median  irregular  impunctate 
area,  usually  with  2  pubescent  spots,  1  at  each  side  of  disc  (fig.  58).  Prosternum  semi- 
bulged  (fig.  37),  constricted  anteriorly. 

Elytra  sub-coriaceus,  punctures  shallow,  evenly  distributed  upon  surface;  dark 
dorsal  vitta  sub-parallel  to  dorso-elytral  border  on  basal  half,  then  forming  a 
settiform  pattern  (fig.  22);  lateral  dark  vittae  reduced  to  post-humeral  area,  enclos¬ 
ing  or  not  humeral  apex.  Elytral  length  approximately  3  times  humeral  distance; 
dorso-elytral  border  ending  in  a  blunt  point,  in  some  specimens  reduced  to  a  tuberose 
angle.  Scutellum  sub-triangular,  sides  curved,  pubescent  at  borders. 

Legs:  front  femur  not  depressed  basally,  mid  femur  not  attaining  mesosternal 
border. 

Metasternum  shiny,  pubescent  at  sides  with  few  scattered  setae;  metasternal  in¬ 
folding  separated  from  sterno-abdominal  junction  by  a  plane  area. 

Abdomen  shiny,  setose  as  metasternum,  7th  sternite  truncate. 
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Female:  antenna  almost  as  long  as  body,  pronotum  slightly  less  developed, 
7th  abdominal  sternite  usually  rounded. 

Distribution :  Brazil  (States  of  Bahia,  Espirito  Santo,  Minas  Gerais,  Pernambuco, 
Rio  de  Janeiro,  Santa  Catarina,  Sao  Paulo). 

Remarks  and  variation :  An  elongate  species,  readily  identified  by  its  proportions, 
elytral  length  12-24mm  (average  specimen  16-18mm).  The  sharp  settiform  pattern 
seen  in  fig.  22  is  not  always  so  well-defined,  but  the  sub-medial  broadening  is  con¬ 
stant.  The  pronotum  may  have  the  pubescent  spots  wanting,  and  dorsal  contours 
somewhat  rounded. 

Specimens  examined :  Brazil,  State  of  Bahia,  km  965  Estrada  Rio-Bahia  (1);  State 
of  Espirito  Santo,  Linhares  (6),  Matilde  (1);  State  of  Minas  Gerais,  Aguas  Vermelhas 
(1),  Teofilo  Ottoni  (6);  State  of  Pernambuco,  Jaboatao  (1);  State  of  Rio  de  Janeiro, 
Corcovado  (6),  Floresta  da  Tijuca  (12),  Represa  Rio  Grande  (4),  Ilha  do  Governador 
(1),  State  of  Santa  Catarina,  Corupa  (6),  Joinville  (2),  S.  Francisco  (1),  Taio  (1);  State 
of  Sao  Paulo,  Jabaete  (2),  Nova  Itanhoem  (1),  Peruibe  (14). 

Poeciloxestia  signatipennis  (Melzer,  1923),  new  status 

Coleoxestia  elegans  var.  signatipennis,  Melzer  1923:5 
Coleoxestia  elegans  var.  signatipennis,  Melzer  1927:151 
Coleoxestia  elegans  var.  signatipennis,  Blackwelder  1946:561 

Description :  Very  similar  to  elegans,  differing  by  1)  presence  in  each  elytron  of  a 
supra-medial  dark  spot  variable  in  size,  and  by  2)  the  lateral  margin  of  the  elytra 

terminating  in  a  blunt  point  or  tubercle,  always  less  developed  than  dorso-elvtral 
terminal  point  (fig.  29). 

Distribution :  Brazil  (States  of  Sao  Paulo  &  Santa  Catarina). 
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Remarks  and  variation :  Melzer  described  signatipennis  as  “n.  var.”,  from  Bosque 
da  Saude,  near  the  capital  of  Sao  Paulo.  All  11  specimens  examined  show  the  2  iden¬ 
tifying  characteristics  mentioned  in  the  original  description,  and  were  collected  in 
the  same  or  nearby  localities  where  elegans  occurs.  From  the  extensive  series  of  ele- 
gans  available,  neither  of  the  2  mentioned  characters  were  found  singly,  so  signa¬ 
tipennis  is  hereby  raised  to  full  specific  status. 

Specimens  examined'.  Brazil,  State  of  Santa  Catarina,  Corupa  (1),  Rio  Natal, 
400m  (1),  Rio  Vermelho  (1);  State  of  Sao  Paulo,  Boraceia  (2),  Cantareira  (2),  Itapera 

(1),  Jabaquara  (1). 
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NOTES  ON  THE  REDISCOVERY,  HABITAT,  AND 
CLASSIFICATION  OF  EXOMELLA  PLEURALIS  (CASEY) 

(COLEOPTERA:  BYRRHIDAE) 

Paul  J.  Johnson  and  Loren  K.  Russell 

Department  of  Entomology,  Oregon  State  University, 

Corvallis,  OR  97331 


Abstract 

The  discovery  of  Exomella  pleuralis  in  Oregon  and  4  localities  are  given 
along  with  generalizations  of  the  habitat  and  a  review  of  the  classification. 

Exomella  pleuralis  was  first  collected  by  the  Reverend  John  Henry 
Keen  at  Metlakatla,  British  Columbia,  around  the  turn  of  the  century  It 
had  not  been  found  again  until  the  winter  of  1976,  when  8  collections  of  the 
beetle  were  made  by  us  from  4  sites  along  the  north-central  Oregon  coast, 
the  southern-most  site  is  approximately  1200  kilometers  (10°  of  lat.)  from 
Metlakatla.  E.  pleuralis  has  been  taken  at  the  following  localities  in 
Oregon:  Lane  County,  Heceta  Head,  Devils  Elbow  State  Park,  near  sea 
levei  D-H-76  (12),  24-X-76  (4),  14-V-77  (23),  L.  K.  Russell,  14-XI-76  (74), 
P.  J.  Johnson;  Tillamook  County,  Neahkahnie  Mountain,  150  m.,  24-XII-76 
(2),  26  XI-77  (1),  PJJ,  Lincoln  County,  8  km  SE  Kernville,  near  sea  level, 

oo7t  Vh  6/'AII"JIi3^LKR;  Lane  County>  CaPe  Ridge,  Cape  Perpetua,  500 
m.,  23-1-77  (1),  PJJ.  The  24-X-76  collection  was  the  only  one  to  provide 

teneral  specimens.  Other  collections  have  yielded  only  fully  pigmented 
adults.  None  of  the  collections  to  date  has  provided  larvae  assignable  to 
E.  pleuralis.  Collecting  techniques  involved  qualitative  moss  sampling 
using  Tullgren  funnels.  Material  collected  has  been  compared  with  five 
topotypic  specimens  from  the  Casey  collection  (USNM)  labelled  “Met- 
akatla,  B.C.,  J.H.  Keen,  collector.”  Representative  specimens  from 
Oregon  are  in  the  California  Academy  of  Sciences  collection  and  the 
Oregon  State  University  collection. 

All  of  the  recorded  collection  sites  for  E.  pleuralis  are  within  a  mari¬ 
time  summer  fog-belt,  and  within  8  kilometers  of  the  Pacific  Ocean.  Three 
sites  are  within  the  Picea  sitchensis  (Sitka  spruce)  Forest  Life  Zone  as  de¬ 
fined  by  Franklin  et  Dyrness  (1973).  This  zone  is  characterized  by  high  year- 
round  moisture  levels  in  excess  of  2000  millimeters  annually.  Summer 
moisture  is  high  due  to  frequent  heavy,  morning  fogs,  and  annual  tempera- 
ure  maximums  and  minimums  are  mild.  For  these  reasons  both  terrestrial 
and  epiphytic  bryophytes  are  especially  abundant.  The  Cape  Ridge  site  is 
/fr  lrJI7elevatlon  than  the  other  sites,  and  borders  on  the  Tsuga  hetero- 
Phylla  (Western  hemlock)  Forest  Life  Zone  (Franklin  et  Dyrness  1973). 

1  his  zone  is  characterized  by  a  more  pronounced  summer  drought,  largely 
due  to  an  infrequency  of  fogs.  However,  since  this  collection  site  is  on  the 
north  slope  of  the  ridge,  it  is  probably  similar  to  the  other  sites  in  having 
a  heavier  seasonal  moisture  regime.  All  of  the  sites  were  either  under  an 
open  Sitka  spruce  canopy,  or  at  the  edge  of  the  spruce  forest.  The  Heceta 
Head  and  Kernville  collections  were  from  moss  on  boulders  near  tide¬ 
water  streams,  which  were  protected  from  the  ocean’s  salt  spray.  The  Kern- 
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ville  specimens  were  taken  from,  and  fed  for  several  weeks  on,  Rhacomi- 
trium  heterostichum  (Hedw.)  Brid.  (Grimmiaceae),  determined  by  J.  H.  Ly- 
ford,  Oregon  State  University.  The  Neakahnie  Mountain  and  Cape  Ridge 
sites  are  small  areas  of  talus  covered  with  mosses.  Both  sites  are  consid¬ 
erable  distances  from  free  flowing  water. 

Exomella  pleuralis  is  a  unique  beetle  and  quite  distinct  from  all  other 
Nearctic  Byrrhidae.  Its  most  distinctive  features  are  its  small  size  (1.5  mm), 
deeply  sulcate  elytra,  erect  and  recurved  dorsal  setae,  deeply  emarginated 
elytral  epipleura  for  the  reception  of  the  metafemora,  and  an  aedeagus 
with  long,  stout  parameres  which  curve  inward  and  under  the  median  lobe. 
K.  W.  Cooper  (pers.  comm.)  dissected  7  females  (Heceta  Head,  14-V-77),  and 
each  contained  a  single,  huge  (0.6  mm),  “uterine”,  matured  egg.  Larvae  and 
pupae  are  as  yet  unknown. 

Casey  (1908)  originally  described  Exoma  as  a  new  genus  based  on  his 
pleuralis  as  the  only  included  species.  In  his  catalogue  of  the  Byrrhidae, 
Casey  (1912)  erected  the  monobasic  tribe  Exomini  and  placed  it  in  the  Byr- 
rhinae.  Since  Exoma  was  preoccupied  in  the  Flatidae,  Homoptera  (Meli- 
char  1901),  Casey  (1914)  erected  the  new  name  Exomella  for  his  genus  and 
used  the  tribal  name  Exomellini. 

El-Moursy  (1961)  lists  Exomellini  under  the  subfamily  Amphicyrtinae 
in  his  generic  revision  of  the  family,  an  arrangement  which  we  deem  unsup- 
portable.  E.  pleuralis  shows  a  close  relationship  to  the  Byrrhinae,  and  more 
especially  to  the  Byrrhini,  in  possessing  striate  (deeply  sulcate)  elytra, 
extreme  emargination  of  the  elytral  epipleura,  capitate  antennae,  and  com¬ 
pletely  retractile  legs.  The  Amphicyrtinae  is  characterized  by  smooth  and 
lightly  punctate  elytra,  non-emarginate  elytral  epipleura,  filiform  or  sub- 
filiform  antennae,  and  free  or  non-retractile  legs.  For  these  reasons  we  feel 
that  the  monobasic  Exomellini  should  be  returned  to  the  Byrrhinae  to 
await  further  taxonomic  clarification. 
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AND  BAJA  CALIFORNIA 
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Los  Angeles,  CA  90024 


Abstract 


A  new  species  of  Buprestidae,  Hippomelas  allenrolfeae,  is  described  and 
illustrated  from  near  the  Salton  Sea  in  California  and  the  gulf  coast  of 
northern  Baja  California,  Mexico.  This  species  breeds  in  the  root  crowns  and 
lower  branches  of  Iodine  bush,  Allenrolfea  occidentalis,  and  the  adults  rest 
on  the  foliage  of  this  plant. 


Introduction 

In  February,  1970,  I  found  a  nearly  intact  dead  individual  of  a  distinc¬ 
tive  new  Hippomelas  clinging  to  the  base  of  an  Iodine  bush  at  Bahia  Santa 
Maria,  on  the  gulf  coast  of  Baja  California.  By  a  curious  coincidence,  this 
species  was  also  discovered  on  the  same  weekend  near  the  Salton  Sea  in 
California  by  F.  T.  Hovore  and  Seymore  Ziff  as  they  were  cutting  into  the 
root  crowns  of  Iodine  bush. 


Hippomelas  allenrolfeae  Verity,  new  species 

(Figs.  1-2) 

^j>Lj°TYPE  ^ALE:  R°bust,  moderately  convex,  sides  nearly  parallel,  strongly 
rounded  anteriorly  and  obtusely  round  apically.  Greenish  coppery  above  and  be¬ 
neath,  moderately  shining. 

Head  with  coarse  punctures,  sparsely  placed  on  vertex,  becoming  more  dense 
on  front;  evenly,  moderately  densely  covered  with  short,  nearly  decumbent  white 
hairs.  Front  with  smooth  callosities  forming  an  irregular  inverted  “V”.  Antennae 
nearly  reaching  hind  angles  of  pronotum;  segments  2  and  3  subcylindrical,  3  being 
1.5  X  longer  than  2,  segment  4  equal  in  length  to  segment  3,  segments  5-11  suc¬ 
cessively  slightly  shorter;  segments  4-10  flattened,  with  inner  margins  straight  and 
outer  margins  abruptly  expanded  in  basal  1/4,  then  nearly  parallel  to  inner  mar¬ 
gins  and  with  a  band  of  fine  sensory  punctures;  segment  11  deeply,  rectangularly 
notched  at  outer  angle. 

Pronotum  with  sides  broadest  at  base,  nearly  parallel  from  just  in  front  of  basal 
angles  to  middle,  then  abruptly  rounded  and  strongly,  linearly  convergent  to 
apical  angles;  basal  angles  acute  but  not  prominent;  front  margin  broadly,  feebly 
lobed;  hind  margin  broadly  lobed,  emarginate  in  front  of  scutellum.  Disk  with  a 
fine  median  line  on  basal  half  and  with  numerous  low,  irregular,  interconnected 
and  impunctate  callosities  which  become  smaller,  disjunct  and  more  sharply  de¬ 
fined  laterally;  surface  between  callosities  coarsely,  densely  punctate  at  middle, 
becoming  deeply  cribrate  at  sides,  clothed  with  short,  nearly  decumbent  white  hairs,’ 

1  arising  from  each  puncture. 

Elytra  at  base  as  wide  as  pronotum,  slightly  less  than  twice  as  long  as  wide,  sides 
narrowing  slightly  from  base  to  nearly  apical  1/3,  then  broadly  rounded  to  obtuse 
apex;  margins  feebly  serrate  on  apical  1/4,  apices  bidentate,  sutural  and  lateral 
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Fig.  1.  Hippomelas  allenrolfeae  Verity,  holotype. 


,  hoi 


spines  prominent,  acute.  Each  elytron  with  4  discal  costae  plus  1  along  suture  and 
an  additional  short  oblique  costa  which  begins  at  base  and  joins  sutural  costa  at  basal 
1/4;  first,  second  and  fourth  costae  reaching  nearly  to  apex,  third  reaching  apical 
1/5,  first  and  second  costae  margined  with  obscure  punctate  striae  at  middle,  costae 
somewhat  obscure  from  behind  base  to  middle.  Surface  obscurely,  transversely  rugose 
on  basal  1/3,  becoming  finely,  irregularly  punctate  between  costae  on  apical  1/3. 
Pubescence  moderately  dense,  consisting  of  short  nearly  decumbent  white  hairs. 
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entral  surface  with  short,  decumbent  white  hairs,  each  arising  from  a  puncture 
Prosternum  subflattened,  slightly  concave  on  apical  1/3,  finely  punctate  at  sides 
and  apex,  median  area  of  prosternal  process  polished,  punctures  sparse,  coarse  and 
irregularly  distnbuted.  Metasternum  and  metacoxae  highly  polished  and  finely 
sparse  y  punctate  on  middle,  becoming  finely,  densely  punctate  laterally  and  with 
several  small  callosities  along  lateral  margin.  Metepisternum  finely,  densely 
punctate,  with  several  antenor  callosities.  First  abdominal  sternite  with  median  area 
finely  sparsely  punctate;  stermtes  2-5  coarsely  punctate  and  with  a  few  irregular 
callosities,  except  anteriorly  at  sides,  which  are  finely,  densely  roughened;  sternites 
2-4  with  a  well  developed,  acute  sublateral  tooth;  last  visible  sternite  with  lateral 
margins  acutely  toothed  on  apical  1/3  and  joining  an  irregularly  toothed  subapical 
ridge;  apical  margin  nearly  truncate. 


Fig.  2.  Hippomelas  allenrolfeae  Verity,  male  genitalia. 
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Legs  finely,  densely  punctate;  protrochanter  with  a  very  feebly  developed  tooth 
on  inner  margin;  profemur  with  inner  margin  somewhat  swollen;  protibia  slightly 
arcuate,  inner  margin  with  7  distinct  teeth  on  apical  1/2;  metatarsus  with  first  seg¬ 
ment  1  1/2  X  longer  than  fifth. 

Genitalia  (Fig.  2)  3x  longer  than  wide,  widest  near  middle. 

Length  20.5  mm,  width  7.5  mm. 

Allotype  Female:  Differs  from  male  in  having  shorter  antennae,  reaching  only 
to  about  basal  1/3  of  pronotum,  segment  4  slightly  longer  than  3;  apical  margin  of 
last  visible  abdominal  sternite  broadly  lobed;  protibiae  without  teeth.  Length 
20.0  mm,  width  7.5  mm.  The  allotype  is  slightly  more  greenish  in  color,  but  this  dif¬ 
ference  is  not  correlated  with  sex. 

Holotype  and  Allotype  (California  Academy  of  Sciences  #12978),  5  male  and 
2  female  Paratypes  from  CALIFORNIA :  Imperial  County,  1  mi  SE  Niland  Marina, 
6-VII-73,  G.  C.  Walters.  Additional  paratypes  as  follows:  Same  locality,  4  males, 

1  female,  3-VII-73;  8  males,  3  females,  14-VII-73;  4  males,  21-VII-73,  all  G.  C.  Wal¬ 
ters;  1  male,  9-VII-72,  and  1  male,  3  females,  14-VII-74,  all  D.  S.  Verity;  1  male,  9- 
VII-72,  D.  E.  Rich;  2  males,  ca.  10  mi  NW  Niland,  emerged  early  VIII-70  from  root 
crowns  of  Allenrolfea  occidentalis,  S.  Ziff;  2  males,  nr.  Niland,  3-VII-73  R.  D.  Ward  & 
G.  C.  Walters;  1  female,  Riverside  County,  3  mi  S  Mecca,  8-VII-72,  cut  live  from 
root  crown  of  Allenrolfea,  and  1  male,  1  female,  same  locality,  14-VII-74,  all  D.  S. 
Verity.  BAJA  CALIFORNIA :  Bahia  Santa  Maria,  24  mi  S  San  Felipe:  1  female,  22- 
11-70,  dead  at  base  of  Allenrolfea ;  2  females,  4-VII-70,  1  female,  3-VII-71,  cut  live  from 
root  crown  of  Allenrolfea ;  1  male,  1  female,  emerged  VIII-71  from  root  crown  of 
Allenrolfea,  all  D.  S.  Verity;  2  males,  4  females,  9-VII-73,  R.  L.  Westcott  &  E.  M. 
Fisher;  1  male,  10-VI-74;  5  males,  2  females,  (l-2)-VII-75,  all  R.  L.  Westcott;  3 
males,  (l-2)-VII-75,  B.  K.  Dozier;  1  female,  18-VII-74;  3  females,  19-VII-74;  1  female, 
21-VII-74,  all  G.  H.  Nelson. 

Except  as  noted,  all  specimens  were  found  on  the  foliage  of  Allenrolfea. 

Paratypes  are  deposited  in  the  following  collections:  Field  Museum  of  Natural 
History,  Los  Angeles  County  Museum  of  Natural  History,  Universidad  Nacional 
Autonoma  de  Mexico,  United  States  National  Museum  of  Natural  History,  W.  F. 
Barr,  B.  K.  Dozier,  G.  H.  Nelson,  D.  S.  Verity,  G.  C.  Walters,  S.  G.  Wellso,  R.  L. 
Westcott,  and  S.  Ziff.  A  preserved  larva  and  pupa  are  deposited  at  the  Los  Angeles 
County  Museum  of  Natural  History. 

Variability 

The  males  range  in  length  from  13.5  to  21.5  mm,  and  the  females  from 
12.5  to  23.5  mm.  The  color  ranges  from  greenish  coppery  to  dark  green.  Vari¬ 
ation  in  development  of  the  elytral  costae  is  correlated  with  geographic 
range:  Specimens  from  the  northwestern  end  of  the  Salton  Sea  in  Riverside 
County  have  the  costae  greatly  reduced  or  even  absent,  whereas  those  from 
Bahia  Santa  Maria,  Baja  California,  have  the  costae  strongly  developed. 

Classification 

Hippomelas  allenrolfeae  belongs  to  the  subgenus  Gyascutus  as  defined 
by  Barr  (1970);  however,  it  does  not  appear  to  be  closely  related  to  any 
described  species.  It  cannot  be  run  to  any  species  in  Casey’s  (1909)  key  to 
this  subgenus,  but  it  is  similar  in  shape  to  H.  egregius  (Casey),  a  synonym  of 
H.  planicosta  (Lee.).  H.  allenrolfeae  differs  in  having  the  callosities  on  the 
pronotum  numerous  and  conspicuous  and  in  not  having  the  elytral  punc¬ 
tures  finer  and  denser  laterally.  H.  pacificus  Chamb.  is  also  somewhat 
similar  in  shape,  but  is  nearly  black  in  color,  more  cylindrical  in  form  and 
has  the  pronotum  widest  at  the  middle.  It  also  has  very  different  male  geni- 
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talia.  From  all  other  described  species,  H.  allenrolfeae  is  distinguished  by  a 
combination  of  oblong  form,  base  of  pronotum  as  wide  as  base  of  elytra, 
more  feeble  tooth  on  protrochanter,  shape  of  antennal  segments,  and  male 
genitalia. 


Biology  and  Habitat 

All  specimens  have  been  collected  in  association  with  Iodine  bush, 
Allenrolfea  occidentalis  (Wats.)  Kunz.  This  woody  shrub  is  common  on 
alkali  flats,  where  it  frequently  grows  in  pure  stands.  At  the  type  locality 
it  grows  along  a  series  of  small  washes  which  flow  through  very  desolate 
country  between  State  Highway  111  and  the  Salton  Sea.  The  adult  beetles 
rest  on  the  succulent  stemmed  branchlets,  where  they  presumably  are  feed¬ 
ing.  Larvae  mine  the  heartwood  of  the  root  crowns  and  lower  parts  of  the 
branches  of  live  plants.  Root  crowns  have  been  examined  in  both  the  sum¬ 
mer  and  winter,  and  almost  any  large  shrub  which  was  examined  in  areas 
where  adults  have  been  collected  has  been  found  to  be  infested.  Judging 
from  the  great  variation  in  size  of  the  larvae  present  whenever  seen,  they 
take  several  years  to  mature.  The  adults  emerge  just  below  the  soil  surface 
to  about  6  inches  above  it,  and  within  the  root  crowns  it  is  usually  not  diffi¬ 
cult  to  find  the  remains  of  dead  adults  which  failed  to  emerge. 

In  life  and  in  well  preserved  specimens,  the  adults  are  covered  with  a 
grayish  pulverulence  which  on  reared  specimens  develops  several  days 
after  emergence. 
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XYSTOSOMUS  ELAPHRINUS  BATES  IN  PERU 
(COLEOPTERA:  CARABIDAE:  BEMBIDIINI) 

Georges  G.  Perrault 
138  rue  Houdan,  92330  Sceaux,  France 

During  a  holiday  trip  in  South  America  in  July,  1977,  my  brother,  Gerard  H.  Per¬ 
rault,  went  to  Yanamono,  a  tourist  lodge  80  km  north  of  Iquitos,  in  the  Amazon  low¬ 
lands  of  Peru.  Collecting  was  poor,  except  for  many  specimens  of  ants.  However, 
while  searching  in  the  forest  at  the  edge  of  the  clearing,  he  found  2  specimens  of  Cara- 
bidae  under  the  dehiscent  bark  of  a  log  together  with  a  few  adult  and  many  pupal 
Passalidae. 

The  carabid  specimens  undoubtedly  belong  to  Xystosomus  elaphrinus  Bates.  One 
specimen  is  a  male,  and  the  median  lobe  was  studied.  This  record  extends  the  known 
distribution  (Erwin  1973)  about  800  km  upstream  along  the  Amazon  River  from  the 
nearest  known  record  at  Teffe,  Brazil. 

These  specimens  evidently  belong  to  the  northern  form  as  described  by  Erwin: 
Elytral  puncture  rows  1  and  2  are  composed  of  small  punctures  vanishing  in  apical 
half;  rows  3  to  8  have  coarse  punctures  at  base,  only  a  few  in  row  3  but  in  row  6  reach¬ 
ing  the  middle  of  the  elytra.  The  punctures  in  rows  3  to  6  become  gradually  smaller 
apically  as  the  striae  become  shallower,  the  striae  being  grooved  near  the  base.  Only 
striae  7  and  8  are  grooved  and  coarsely  punctate  to  the  apex. 

Erwin  noted  that  a  color  character  separates  the  southern  and  northern  forms 
as  known  to  him.  However,  the  color  character  probably  is  not  a  decisive  one;  the 
Peru  specimens  have  the  testaceous  legs  of  the  southern  form  whereas  all  the  other 
characters  relate  them  to  the  northern  form. 
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AQUATIC  COLEOPTERA  FROM  SOUTHWESTERN  IRAN 
(HALIPLIDAE,  DYTISCIDAE,  AND  GYRINIDAE, 

WITH  A  NOTE  ON  HYDROPHILIDAE)' 

Shidokht  O.  Hosseinie 

Department  of  Biology,  College  of  Arts  and  Sciences, 

Pahlavi  University,  Shiraz,  Iran 

Abstract 

Southwestern  Iran  was  surveyed  for  water  beetles,  and  records  for  the 
following  are  reported  herein:  Haliplidae  (2  genera,  2  species);  Dytiscidae 
(16  genera,  24  species);  and  Gyrinidae  (2  genera,  2  species).  Records  for  Hy¬ 
drophilidae  (10  genera,  34  mostly  unidentified  species)  are  summarized  in  a 
simple  list. 


Fars  Province  (Ostan-e-Fars)  was  surveyed  for  water  beetles  in  an  area 
of  about  200+  km  radius  from  Shiraz  during  1969-1974.  Results  from  1  year 
of  this  study  (1970-1971)  were  described  earlier  (Hosseinie  1974);  this  paper 
gives  an  expanded  treatment  of  the  Hydradephaga. 

The  accompanying  map  (Fig.  1)  shows  some  of  the  collecting  sites.  De¬ 
tails  of  collecting  sites  are  given  in  the  Appendix;  sites  not  shown  on  the 
map  are  located  in  terms  relative  to  Shiraz. 

Members  of  several  families  of  aquatic  beetles  were  collected,  with 
most  of  the  identified  species  belonging  to  Dytiscidae.  Large  numbers  of 
species  and  specimens  belong  to  Hydrophilidae;  this  family  is  treated  here 
only  by  a  list  of  the  genera  and  the  few  identified  species. 

Habitat  and  seasonal  distributions  of  the  Haliplidae,  Dytiscidae,  and 
Gyrinidae  are  analyzed  in  Tables  I  and  II. 

Because  literature  records  in  the  text  are  repetitive,  these  are  numbered 
in  italic  for  easy  referral  to  the  Literature  Cited. 

Family  Haliplidae 

1.  Haliplus  variegatus  Sturm:  sites  7,  10,  11,  18,  22,  44.  A  Mediterranean  species, 
extending  deep  into  Central  Europe  (11).  First  reported  from  Iran  by  Hosseinie  (8); 
not  widely  distributed  but  numerous  when  found;  mostly  found  in  Zarghan  Marshes, 
also  in  large,  shallow,  slow-moving  streams;  most  abundant  in  May  and  June. 

2.  Peltodytes  caesus  Duft.:  sites  8,  11,  19,  21,  26.  A  Mediterranean  species  (11); 
habitat,  stagnant  water  (6).  Previously  reported  from  northern  Iran  and  Fars  (8,  9); 
in  Fars,  mostly  found  in  temporary  bodies  of  stagnant  water,  also  in  a  shallow,  slow- 
moving  stream  in  Barm-e-Delak  (8);  most  abundant  in  June. 

Family  Dytiscidae:  Subfamily  Noterinae 

1.  Noterus  ponticus  Sharp:  sites  7,  22,  25,  28,  41,  42,  44.  Previously  reported  from 
Iraq  (11),  apparently  new  for  Iran.  Prefers  large,  shallow,  slow  moving  streams  and 
marshy  areas;  most  abundant  in  June,  July,  November,  and  December. 


This  study  was  partly  supported  by  the  Pahlavi  University  Research  Council,  and  was  partly 
done  in  the  Zoology  Laboratories,  Indiana  University,  Bloomington,  Indiana,  U.S.A. 
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Family  Dytiscidae:  Subfamily  Laccophilinae 

2.  Laccophilus  hyalinus  (Deg.):  sites  8,  11,  18,  21,  22,  26,  28,  31,  40.  Common 
almost  throughout  Palaearctic  (11);  habitat,  ponds  and  clear  running  water  (6,  11). 
In  Fars,  most  abundant  in  the  shallow,  spring-fed  stream  of  Barm-e-Delak  (8)  and 
similar  locations,  especially  in  June  and  October. 

3.  L.  minutus  (L.):  sites  4-8,  11,  12,  18,  21.  A  common  Palaearctic  species  (11),  pre¬ 
viously  reported  from  northern  and  northwestern  Iran  (4,  5,  9,  12);  habitat,  calm 
waters  with  little  or  no  current  (6,  11).  In  Fars,  mostly  in  marshes,  ditches,  and 
waters  with  little  current;  abundant  in  June. 

4.  L.  sharpi  Reg.:  sites  7,  39.  An  Oriental  species  (6),  distributed  throughout  trop¬ 
ical  Asia  (11),  previously  reported  from  an  unspecified  locality  in  Iran  (5).  According 
to  Zaitsev  (11),  “Zimmermann  thinks  that  Noterus  ponticus  Sharp  from  Iraq  belongs 
to  this  species”;  this  may  indicate  some  confusion  in  nomenclature.  In  Fars  (new  rec¬ 
ord),  scarce  but  habitat  probably  water  with  little  or  no  current. 


_  PAVED  ROAD 

-  GRAVEL  ROAD  SMLt  12  510. II# 

|  FEEDER  GRAVEL  ,  29  n  79  m  us  isi  iuimitii* 

- )  ROAD  ' 

.  DIRT  ROAD 

^-^r—  RIVER 

Fig.  1.  Map  showing  part  of  the  wetlands  of  southwestern  Iran,  with 
some  of  the  collecting  sites  listed  in  this  paper. 
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Family  Dytiscidae:  Subfamily  Hydroporinae 

5.  Hydrovatus  acuminatus  Motsch.:  sites  12,  39.  Apparently  new  for  Iran,  rare  in 
Fars,  prefers  calm  or  stagnant  water. 

6.  H.  maculatus  Sharp:  sites  17,  39,  49.  Gueorguiev  (5)  reported  H.  (Vathydrus) 
cuspidatus  maculosus  from  Iran  and  Egypt,  perhaps  in  reference  to  this  species;  he 
also  reported  a  female  H.  (Vathydrus)  from  Iran  (Feschar-Nachtfang?)  but  did  not 
describe  it;  and  he  reported  another  female  from  Kerman  (3),  pointing  to  its  close 
similarity  to  H.  sordidus  Sharp.  In  Fars  (new  record),  rare,  in  very  slow  moving  or 
calm  and  stagnant  water,  in  May  and  July. 

7.  Guignotus pusillus  (Fabr.):  sites  2-7,  10-12,  14,  17-21,  23,  24,  26,  37-41,  48-52.  Pre¬ 
dominantly  Palaearctic  (10),  widely  distributed  (11,  as  Bidessus).  Widely  distributed 
in  Iran  (5,  9)  including  Fars  (8).  Found  in  many  types  of  habitats,  most  abundant  in 
small  or  large  streams  with  slow  moving  water;  several  specimens  found  in  mud, 
some  in  cold  water,  many  in  sewage  outputs;  occurs  in  most  months,  most  abundant 
in  June. 

8.  G.  signatellus  (Klug):  sites  2,  3,  7,  11,  12,  14,  17,  18,  22,  26,  38,  39,  47,  48,  50-52.  A 
Mediterranean  species  (11),  previously  reported  from  Iran  (1,  5,  11,  12).  Frequently 
found  with  preceding  species,  but  less  abundant;  habitats  include  marshlands,  sides 
of  very  slow  streams,  ponds,  pools,  abundant  in  sewage  output;  most  abundant  in 
May  through  August. 

9-  Hygrotus  inaequalis  (Fabr.):  sites  11,  18.  A  common  Palaearctic  species  (11)', 
prefers  very  slow-moving  streams  and  cold  months  of  the  year.  Apparently  new  for 
Fars. 

10.  Coelambus  confluens  (Fabr.):  sites  4,  6,  11,  18,  38,  40.  Considered  Palaearctic 
(1),  Mediterranean  (11),  or  Touranian  (7).  Reported  from  Iran  (1,  9,  11,  12).  Mostly  in 
water  with  a  little  mud  (6).  In  Fars,  in  calm  water,  mostly  at  edge  of  running  water; 
most  numerous  in  June. 

11.  C.  lernaeus  (Schaum):  sites  6-8,  11,  12,  18,  27.  Mediterranean  (11),  central  and 
eastern  Mediterranean  (2);  previously  reported  from  Iran  (11,  12).  In  Fars,  shares  most 
habitats  and  seasons  with  preceding  species. 

12.  Hydroporus  pubescens  Gy 11.:  sites  8,  11,  14,  18,  46.  Palaearctic  (11),  reported 
from  Iran  (11,  12).  In  Fars,  in  small  streams  with  little  current,  and  marshy  areas; 
most  abundant  in  April. 

13.  Hypophorus  musicus  (Klug)  (or  Herophydrus  musicus):  sites  2-8,  11,  12,  18, 
19,  22,  26,  37,  47,  49.  Mediterranean  (11)  or  Touranian  (7);  common  in  Iran  (5,  11,  12). 
In  Fars,  in  large,  shallow,  slow  moving  streams;  most  numerous  in  June  and  July. 

14.  Potamonectes  lanceolatus  Walk.:  sites  7,  10-12,  18,  21,  25-28,  36,  37,  43,  44.  P. 
scutellaris  Sharp  and  P.  islamiticus  Sharp  are  synonyms  of  P.  lanceolatus,  according  to 
Balfour-Browne  (see  3).  Eastern  Mediterranean  to  Egypt,  not  uncommon  in  Iran, 
several  records  from  southwestern  Iran  (3,  4,  9).  In  Fars,  most  numerous  in  April. 

15.  Scarodytes  halensis  (Fabr.):  sites  21,  26,  31,  32,  40,  42-45.  Mediterranean  (11), 
reported  from  Iran  (11,  12).  .In  Fars,  in  small  streams,  most  numerous  in  November 

when  water  temperature  is  low,  in  agreement  with  habitat  preferences  stated  by  Zait¬ 
sev  (11). 


Family  Dytiscidae:  Subfamily  Colymbetinae 

16.  Agabus  biguttatus  Oliv.:  sites  40,  42.  Boreal  (11),  previously  reported  from 
Iran  (4,  9,  11,  12).  In  calm  water  or  water  with  little  current  in  hills  and  low  moun¬ 
tains  (6).  In  Fars,  only  in  small  streams,  May  through  November. 

17.  A.  bipustulatus  (L.):  sites  19,  34.  Palaearctic  (11),  previously  reported  from 
Iran  (4,  9,  11,  12).  In  stagnant  water,  rarely  in  running  water  (6,  11).  In  Fars,  in  stag¬ 
nant  waters  of  ponds  and  marshes;  mainly  in  June. 

18.  A.  conspersus  (Mrsh.):  sites  7,  13,  14,  18,  21,  26,  41,  42.  Mediterranean  (11)  or 
Palaearctic  (2),  previously  reported  from  Iran  (2,  4,  8,  9).  Zaitsev  (11)  said  that  “rec¬ 
ords  from  Middle  Asia  need  confirmation,  since  this  species  may  have  been  confused 
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with  dichrous  (Sharp)”,  but  recorded  the  species  from  Iraq  and  northern  India.  In¬ 
habits  stagnant  fresh  or  salt  water  (6).  In  Fars,  in  small  streams;  more  abundant  in 
April  and  July. 

19.  Colymbetes  semenovi  Jak.:  site  18.  A  European  steppe  species  (11).  Gueorguiev 
(2)  said  that  “the  species  very  much  resembles  fuscus  L.,  except  for  the  stridulatory 
organ”  and  that  similarity  between  the  2  species  makes  exact  determinations  of  their 
distributions  difficult.  The  C.  fuscus  reported  from  Iran  by  Peschet  in  1919  may  really 
be  C.  semenovi  (2),  and  other  records  of  C.  fuscus  from  Middle  Asia  may  refer  to  C. 
semenovi  (11).  A  rare  species,  at  least  in  Fars;  my  only  specimen  was  caught  in  a  pool 
in  April;  also  reported  from  Fars  by  McCullers  (9). 

Family  Dytiscidae:  Subfamily  Dytiscinae 

20.  Eretes  stricticus  (L.):  sites  1,  14.  A  tropical  species  which  has  spread  into  the 
south  of  the  Palaearctic  (11),  this  species  is  variable  in  size,  color,  form,  and  some¬ 
times  in  shape  of  pronotal  hind  angles  (10).  Reported  from  Iran  (9,  12;  and  11,  as  sub¬ 
species  helvolus  Klug).  Rare  in  Fars,  only  in  warmer  months;  one  of  my  2  specimens 
was  caught  on  the  surface  of  a  private  pool,  the  other  on  the  surface  of  calm  water 
of  a  pond  off  a  stream. 

21.  Hydaticus  histrio  Clark:  site  25.  Northern  India  and  Iran  (11),  rare  in  southern 
Iran  (5);  see  also  Zimmermann  (12),  Balfour-Browne  (1),  and  McCullers  (9,  includ¬ 
ing  record  from  Fars).  Rare  in  Fars,  July,  in  calm  water  of  spring-fed  pond. 

22.  Prodaticus  pictus  Sharp:  site  25.  Reported  from  Iran  (1).  Rare  in  Fars,  2  speci¬ 
mens  collected  along  with  preceding  species. 

23.  Cybister  later alimarginalis  (Deg.):  sites  6-8,  11,  14,  35,  36,  42.  Mediterranean 
(11)  or  Palaearctic  (7,  as  lepidus);  Zaitsev  (11)  gave  the  distribution  as  “in  the  greater 
part  of  the  Palaearctic  Region,  except  in  the  north;  forming  indistinctly  defined  local 
forms  towards  the  east.”  Reported  from  Iran  (8,  9).  In  Fars,  in  calm  water;  most 
abundant  in  cool  part  of  the  year  (October);  1  specimen  collected  in  clear,  running 
water  from  a  “Qanat”2  (Table  I). 

24.  C.  tripunctatus  gotschi  Hochh.:  sites  7,  9,  11,  14,  36,  49,  52.  East  Mediterranean 
(11)  or  Oriental  (7,  var.  asiaticus  Sharp);  asiaticus  “should  be  considered  as  a  simple 
synonym  of  var.  gotschi ”  (2).  Reported  from  Iran  (8,  9).  Found  in  calm  waters,  mainly 
in  marshlands  or  ponds  off  rivers  (6).  In  Fars,  mainly  in  latter  habitat;  2  specimens 
were  collected  in  clear,  running  water  off  a  “Qanat”,  and  9  were  collected  while  out 
of  water,  resting  or  running  (Table  II). 

Family  Gyrinidae 

1.  Aulonogyrus  concinnus  (Klug):  sites  32,  33,  39.  Mediterranean  (11);  reported 
from  Iran  (5,  9,  11).  In  various  types  of  water  bodies,  stagnant  or  running,  puddles  or 
small  marshes  (11).  In  Fars,  mainly  on  surface  of  clear,  small,  slow-moving  streams, 
along  with  following  species;  most  abundant  in  June. 

2.  Gyrinus  distinctus  Aube:  sites  6,  19,  26,  33,  35,  38,  39,  42.  Mediterranean  (11); 
reported  from  Iran  (4,  9,  11,  12).  Found  in  “clear  and  calm  water  or  at  the  edge  of  the 
slow-moving  water”  (6).  In  Fars,  most  numerous  on  surface  of  clear,  small,  slow- 
moving  streams,  in  a  large  group  along  with  the  preceding  species. 


2A  Qanat  is  a  series  of  artificial  wells  in  an  alluvial  slope-plain  system  connected  from 
the  bottom  by  means  of  a  horizontal  underground  canal  to  collect  the  aquifers  vertically  and 
horizontally  for  irrigation. 
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TABLE  I.  Hydradephaga  of  Fars  Province,  Iran:  Numbers  collected  per  habitat. 


Species 

Marsh¬ 

lands 

Large 

streams 

Small 

streams 

Pools , 
Ponds 

Other 

Total 

Haliplus  variegatus  Sturm 

511 

86 

14 

2 

_ 

613 

Peltodytes  caesus  Duft. 

- 

10 

4 

2 

- 

16 

Noterus  ponticus  Sharp 

75 

228 

- 

11 

- 

314 

Laccophilus  hyalinus  (Deg.) 

- 

114 

17 

8 

- 

139 

L.  minutus  (L.) 

45 

12 

11 

5 

- 

73 

L.  sharpi  Reg. 

1 

- 

- 

2 

- 

3 

Hydrovatus  acuminatus  Motsch. 

- 

1 

1 

— 

2 

H.  maculatus  Sharp 

- 

3 

- 

2 

— 

5 

Guignotus  pusillus  (Fabr.) 

76 

342 

126 

202 

- 

746 

G.  signatellus  (Klug) 

15 

26 

9 

30 

— 

80 

Hygrotus  inaequalis  (Fabr.) 

- 

9 

- 

1 

— 

10 

Coelambus  confluens  (Fabr.) 

- 

15 

8 

1 

— 

24 

C.  lernaeus  (Schaum) 

3 

11 

2 

7 

- 

23 

Hydroporus  pubescens  Gyll . 

34 

13 

58 

- 

- 

105 

Hypophorus  musicus  (Klug) 

1 

83 

11 

9 

- 

104 

Potamonectes  lanceolatus  Walk. 

3 

30 

34 

93 

- 

160 

Scarodytes  halensis  (Fabr.) 

- 

65 

367 

3 

- 

435 

Agabus  biguttatus  Oliv. 

- 

- 

17 

- 

— 

17 

A.  bipustulatus  (L.) 

1 

- 

- 

9 

- 

10 

A.  conspersus  (Mrsh.) 

5 

3 

47 

4 

- 

59 

Colymbetes  semenovi  Jak. 

- 

- 

- 

1 

— 

1 

Eretes  sticticus  (L.) 

- 

1 

- 

1 

— 

2 

Hydaticus  histrio  Clark 

- 

- 

- 

4 

- 

4 

Prodaticus  pictus  Sharp 

- 

- 

- 

2 

- 

2 

Cybister  lateralimarginalis  (Deg.) 

20 

8 

- 

- 

1 

29 

C.  tripunctatus  gotschi  Hochh. 

6 

15 

- 

3 

11 

35 

Aulonogyrus  concinnus  (Klug) 

- 

22 

300 

30 

— 

352 

Gyrinus  distinctus  Aube 

3 

41 

953 

8 

- 

1005 

Total 

799 

1137 

1979 

441 

12 

4368 
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TABLE  II.  Hydradephaga  of  Fars  Province, 

Iran:  Numbers  collected 

per  season. 

Species 

Spring 

Summer 

Fall 

Winter 

Total 

III-V 

VI-VIII 

IX-XI 

XII-II 

Haliplus  variegatus  Sturm 

270 

335 

2 

6 

613 

Peltodytes  caesus  Duft. 

4 

12 

- 

- 

16 

Noterus  ponticus  Sharp 

11 

186 

65 

52 

314 

Laccophilus  hyalinus  (Deg.) 

36 

39 

51 

13 

139 

L.  minutus  (L.) 

16 

51 

4 

2 

73 

/ 

L.  sharpi  Reg. 

3 

- 

- 

- 

3 

Hydrovatus  acuminatus  Motsch. 

1 

1 

- 

- 

2 

H.  maculatus  Sharp 

3 

2 

- 

- 

5 

Guignotus  pusillus  (Fabr.) 

94 

498 

133 

21 

746 

G.  signatellus  (Klug) 

13 

53 

7 

7 

80 

Hygrotus  inaequalis  (Fabr.) 

2 

- 

5 

3 

10 

Coelambus  confluens  (Fabr.) 

3 

18 

2 

1 

24 

C.  lernaeus  (Schaum) 

2 

19 

- 

2 

23 

Hydroporus  pubescens  Gyll. 

62 

41 

- 

2 

105 

Hypophorus  musicus  (Klug) 

16 

46 

27 

15 

104 

Potamonectes  lanceolatus  Walk. 

75 

72 

13 

- 

160 

Scarodytes  halensis  (Fabr.) 

5 

96 

334 

- 

435 

Agabus  biguttatus  Oliv. 

2 

9 

6 

- 

17 

A.  bipustulatus  (L.) 

1 

9 

- 

- 

10 

A.  conspersus  (Mrsh.) 

32 

25 

4 

- 

59 

Colymbetes  semenovi  Jak. 

1 

- 

- 

- 

1 

Eretes  sticticus  (L.) 

- 

2 

- 

- 

2 

Hydaticus  histrio  Clark 

- 

4 

- 

- 

4 

Prodaticus  pictus  Sharp 

- 

2 

- 

- 

2 

Cybister  lateralimarginalis  (Deg.) 

9 

5 

15 

- 

29 

C.  tripunctatus  gotschi  Hochh. 

21 

12 

2 

- 

35 

Aulonogyrus  concinnus  (Klug) 

50 

302 

- 

- 

352 

/ 

Gyrinus  distinctus  Aube 

90 

905 

10 

- 

1005 

Total 


822 


2742 


680 


124  4368 
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Family  Hydrophilidae 

1.  Berosus  spinosus  Stev. 

2.  Enochrus  Thomson  (4  species,  incl.  E.  quadripunctatus  Herbst). 

3.  Hydrochara  caraboides  L. 

4.  Hydrochus  Leach  (1  species). 

5.  Hydrophilus  (Hydrous)  piceus  Esch. 

6.  Helophorus  Fabr.  (10  species). 

7.  Laccobius  Er.  (5  species). 

8.  Ochthebius  Leach  (6  species). 

9.  Paracymus  Thomson  (4  species). 

10.  Sternolopus  decens  Zait. 


Discussion 

Table  I  indicates  that,  in  Fars,  numbers  of  water  beetle  species  are  high¬ 
est  in  pools,  ponds,  or  sides  of  running  water,  whereas  specimens  are  most 
abundant  in  small  streams.  Species  and  individuals  are  most  numerous  in 
spring  and  summer,  and  summer  seems  to  be  the  favorite  season  for  adult 
emergence  (Table  II).  More  work  needs  to  be  done  toward  recording  the 
species  of  aquatic  Coleoptera  of  Iran  and  their  distributions,  as  indicated 
by  the  many  new  records  given  here,  since  most  of  the  country  has  not  yet 
been  explored.  A  series  of  detailed  studies  are  underway  by  me  for  this  pur¬ 
pose. 


Acknowledgments 

I  thank  Frank  N.  Young  (Indiana  University,  Bloomington,  Indiana)  for 
valuable  assistance  including  reading  of  the  manuscript.  I  thank  my  col¬ 
leagues  who  helped  with  identifications  and/or  provided  materials  for  com¬ 
parison:  Hugh  B.  Leech  (California  Academy  of  Sciences);  G.  Wewalka 
(Austria);  F.  Angelini  (Italy);  and  F.  Pederzani  (Italy).  Thanks  are  also  due 
to  A.  Bayat  and  K.  Elmi,  technicians  at  the  Department  of  Biology,  Pah- 
lavi  University,  for  the  collections  they  helped  to  build. 


Appendix:  Collecting  Sites 


Northeast  of  Shiraz.  Sites  are  mainly  the  small  or  large  branches  of  the  Kor  or 
rolvar  Rivers  and  associated  ponds. 

1.  Ab-e-Barik  (Bajgah)— private  pool. 

2.  Road  to  Sivand. 

3.  Sivand  River. 

4.  Marvadasht:  Ghassem  Abad. 

5.  Zerareh— water  from  Daryush  Dam  (Sadd-e-Daryush-e-Kabir)  forming  a  fast 
running  river. 

6.  Shikh-Bid— springs  forming  a  river. 

7.  Zarghan  marshes  (Hosseinie  1974). 

East  of  Shiraz. 

8.  Barm-e-Delak— a  series  of  small  ditches  and  a  shallow,  expanded  stream  (Hos- 
seinie  1974). 
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Southeast  of  Shiraz.  The  streams  and/or  associated  ponds  where  collections  were 
made  finally  join  the  Kavar  River,  which  itself  later  unites  with  the  Mand  River. 

9.  Jahrom— ponds  and  small  streams  in  gardens  of  town. 

10.  Road  to  Jahrom. 

11.  Paul-e-Fassa— a  wide,  shallow  river  and  a  series  of  ditches  (Hosseinie  1974). 

12.  Road  to  Paul-e-Fassa— water  from  the  sewage  system  of  the  Shiraz  airport,  run¬ 
ning  to  join  one  of  the  branches  of  the  Kavar  River. 

13.  Road  to  Fassa:  Chah-e-Zangoo— water  from  the  water  pump  close  to  the  road, 
forming  a  pond  and  a  stream. 

14.  Barm-e-Shur  marshes  (Hosseinie  1974). 

15.  Salt  Lake  (Maharlu  Lake)— expanded,  slow-moving  stream  which  empties  into 
the  lake. 

16.  Ghomp-e-Atashkadeh  (close  to  Estahbanat=  Estahban). 

South  of  Shiraz.  Collections  were  made  in  small  streams  or  rivers  and  in  as¬ 
sociated  stagnant  waters.  These  finally  join  the  Kavar  (Ghara  Ghach)  or  Shur  Rivers, 
both  of  which  join  the  Mand  River. 

17.  Barm-e-Babahaji—  a  series  of  ponds  and  streams  formed  by  several  springs. 

18.  Peer-e-Bano— as  in  site  17. 

19.  Paul-e-Berenji— as  in  site  17. 

20.  Kavar  River— next  to  Kavar  area. 

21.  Soltan  Abad. 

22.  Road  to  Firuzabad. 

23.  Tang-e-Ab  (road  to  Firuzabad). 

24.  Jovakoon  (road  to  Firuzabad). 

Southwest  of  Shiraz. 

25.  Farrashband:  Cheshmeh  Ab-e-Talkh— springs  forming  a  pond. 

West  of  Shiraz.  The  streams  and  rivers  join  the  Shapur  River,  which  later  joins 
the  Halileh  River  and  finally  empties  into  the  Persian  Gulf. 

26.  Several  ponds  and  small  streams  along  road  to  Dasht-e-Arzhan. 

27.  Chenar-e-Rahdar. 

28.  Paul-e-Ghara  Ghach. 

29.  Paul-e-Zeniyoon. 

30.  Benings  and  Beiza. 

31.  Koomereh-e-Sorkhi. 

32.  Hosseinabad. 

33.  Chelcheshmeh— springs  forming  small  streams. 

34.  Dasht-e-Arzhan  marshes  (Hosseinie  1974). 

35.  Dasht-e-Arzhan— water  originating  from  Cheshmeh  Salman  springs,  forming  a 
pond  on  one  side  of  the  paved  road  and  a  fall  on  the  other  side  of  the  road  to  sup¬ 
ply  the  marshes. 

36.  Road  to  Kazerun— places  between  Dasht-e-Arzhan  and  Kazerun  where  ponds  or 
streams  were  present. 

37.  Tang-e-Chowgan  (road  to  Kazerun). 

38.  Seid  Hossein  (road  to  Kazerun)— ponds  formed  by  springs. 

39.  Paul-e-Abguineh  (road  to  Kazerun). 

Northwest  of  Shiraz.  Sites  are  mainly  from  sides  or  expanded  parts  of  rivers  and 
streams  which  finally  join  either  the  Zohreh  River  (which  empties  into  the  Persian 
Gulf)  or  the  Abkhersan  River  (which  joins  the  Karun  River). 

40.  Road  to  Ardakan  (Ghassroddasht)— places  such  as  small  rivers,  streams,  and  as¬ 
sociated  ponds. 

41.  Cheshmeh-e-Darreh  Bidi— springs  starting  in  the  hills  form  streams  and  ponds. 

42.  Dokoohak— streams  and  ponds  originating  from  springs  and  Qanats. 

43.  Chenarsookhteh. 


THE  COLEOPTERISTS  BULLETIN  32(2),  1978 


175 


44.  Road  between  Hosseinabad  and  Bezein. 

45.  Bezein. 

46.  Road  between  Ardakan  and  Yasuj. 

47.  Road  from  Kazerun  to  Nurabad. 

48.  Dorudzan  River. 

49.  Sarab-e-Bahram. 

50.  Ab-e-Gandoo— a  mineral  water  pond;  beetles  were  found  in  mud. 

51.  Fahlian. 

Town  of  Shiraz. 

52.  Collections  made  in  large,  shallow,  rather  stagnant  pools  in  different  places 
in  town. 
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Insects  and  history,  by  J.  L.  Cloudsley-Thompson.  1976.  St.  Martin’s  Press,  Inc., 
175  Fifth  Ave.,  N.Y.,  NY  10010.  Hardbound,  242p.,  $18.95. 

A  much  better  title  of  this  book  might  have  been  Insects,  Disease  and  History, 
since  these  are  the  topics  covered  in  nine  out  of  ten  chapters.  In  the  first  three  chapters 
Cloudsley-Thompson  discusses  (1)  epidemic  disease  in  the  ancient  world,  (2)  the 
plagues  of  early  Greece  and  Rome,  and  (3)  war  and  pestilence  in  olden  times.  These 
chapters  are  filled  with  dates,  events,  and  often  conjecture  as  to  the  probable  dis¬ 
eases  responsible  for  the  pestilences  described. 

If  the  entomologist  is  bored  with  the  early  historical  portion  of  the  volume  he 
or  she  would  do  well  to  continue  reading  since  chapters  4  through  8  are  a  pleasure 
to  read.  In  this  portion  of  the  book  the  author  presents  a  wealth  of  information— in¬ 
cluding  medical  statistics— in  a  smooth,  easy  to  read,  manner.  Topics  covered  in  these 
chapters  are  (4)  fleas  and  bubonic  plague,  (5)  mosquitoes  and  malaria,  (6)  lice,  mites 
and  typhus,  (7)  flies,  typhoid  and  dysentery,  and  (8)  tsetse  flies  and  trypanosomiasis: 
yellow  fever,  dengue  and  sand-fly  fever.  Students  of  medical  entomology  should 
find  these  chapters  excellent  supplementary  reading.  In  writing  this  section  the  au¬ 
thor  has  relied  on  many  accounts  taken  from  a  delightful  classic,  Rats,  Lice  and 
History,  by  Hans  Zinsser.  In  fact,  anyone  who  has  enjoyed  reading  the  latter  will 
most  certainly  enjoy  reading  this  volume. 

In  the  next  chapter,  (9)  famine,  hysteria  and  the  dancing  mania,  Cloudsley- 
Thompson  presents  a  brief  historical  account  on  scurvy,  a  very  brief  account  on  in¬ 
sect  pests  in  North  America,  and  a  longer  historical  account  on  locust  plagues. 
Also  briefly  covered  are  the  bed-bug,  assassin  bug  and  tarantula  (spider).  The  latter 
arthropod,  Lycosa  tarantula,  was  believed  to  cause  the  Dancing  Mania  in  humans 
by  its  bite.  In  the  last  chapter  (10),  the  author  discusses  the  use  of  insects  as  human 
food,  in  the  preparation  of  medicine,  and  in  making  dyes,  shellac  and  silk.  Several 
beetles  are  mentioned  briefly. 

In  summary,  Insects  and  History  is,  for  the  most  part,  an  interesting,  smoothly 
written  account  of  insects,  disease  and  history.  The  print  is  large  and  comfortable  to 
the  eyes.  The  author  has  included  a  good  bibliography  of  more  than  80  titles  and 
there  are  35  figures.  Included  among  the  figures  are  large,  clear  diagrams  of  insects, 
and  maps  showing  the  geographical  distributions  of  insect-borne  diseases.  Only  one 
typographical  error  was  noted.  On  page  104,  the  scientific  name  under  the  diagram 
of  the  human  body  louse  is  misspelled.  On  page  105  the  author  uses  a  quotation  of 
nine  lines  but  fails  to  cite  his  source.  Considering  the  over-all  excellence  of  this 
volume  these  errors  should  be  overlooked.  It  is  highly  recommended  for  entomol¬ 
ogists,  other  biologists,  and  laymen. 


-P.P.S. 


BOOK  NOTICE 


Methods  in  plant  ecology,  by  S.  B.  Chapman.  1977.  Halsted  Press,  605  Third  Ave¬ 
nue,  New  York,  NY  10016.  Paper,  536p.,  $19.95.  This  is  a  replacement  of  the  1976  cloth 
edition. 
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NOTES  ON  THE  LIFE  HISTORY,  AND  DESCRIPTIONS  OF 
THE  LARVA  AND  PUPA  OF  NEOTYLOPTERUS  PALLIDUS 
(LECONTE)  (COLEOPTERA:  CURCULIONIDAE),  A  SEED 
PREDATOR  OF  FORESTIERA  ACUMINATA 
(MICHX.)  POIR.  (OLEACEAE). 

Wayne  E.  Clark 

c/o  Department  of  Entomology,  Smithsonian  Institution, 

Washington,  D.C.  20560 

Abstract 

Larvae  of  N eotylopterus  pallidus  develop  in  seeds  of  Forestiera  acumi- 

nata>  ai7a  pe^  seed’  tlien  exit  fr°m  the  fruits  and  pupate  in  the  soil  be- 
neath  the  host  plant.  Rates  of  emergence  of  larvae  from  dry  fruits  and  from 
truits  found  in  water  beneath  F.  acuminata  trees  and  kept  in  water  are  com¬ 
pared.  Larvae  remained  in  fruits  as  long  as  the  fruits  were  kept  in  water  but 
began  to  emerge  soon  after  the  fruits  were  permitted  to  dry.  Analysis  of 
morphological  characters  of  larvae  and  pupae  indicates  that  N eotylopterus 
is  properly  placed  in  the  subfamily  Tychiinae,  and  should  not  be  assigned 
to  Anthonommae,  as  has  been  previously  done. 


Introduction 

The  genus  N eotylopterus  Hustache  was  assigned,  along  with  Lignyodes 
Dejean,  Chionanthobius  Pierce,  Hamaba  Casey,  Plocetes  LeConte,  and 
Rosella  Whitehead,  to  the  tribe  Lignyodini  of  the  curculionid  subfamily 
ychiinae  by  Clark  et  al.  (1977).  Little  or  nothing  is  known  about  the  bi- 
ology  of  most  of  these  weevils.  The  sites  of  larval  development  have  been 
recorded  for  a  few  species.  The  larvae  of  Chionanthobius  schwarzi  Pierce 
develop  in  seeds  of  the  fringe  tree,  Chionanthus  virginicus  L.  (Oleaceae) 
(Pierce  1912);  Lignyodes  bischoffi  (Blatchley)  and  L.  helvola  (LeConte) 
larvae  develop  in  seeds  of  Fraxinus  americana  L.  (Oleaceae)  (Barger  and 
Davidson  1967);  larvae  of  Rosella  sickingiae  Whitehead  feed  on  seeds  of 
Sickingia  maxonii  ( Rubiaceae)  (Janzen  and  Wilson  1977);  and  larvae  of 
N eotylopterus  pallidus  (LeConte)  were  reported  from  fruits  of  Forestiera 
acuminata  (Michx.)  Poir.  (Oleaceae)  (Pierce  1916).  The  immature  stages  of 
members  of  these  genera  have  not  been  described  (see  Burke  and  Anderson 
1976).  The  purposes  of  this  paper  are  to  present  further  information  on  the 
life  history  of  V.  pallidus  and  to  describe  the  full-grown  larva  and  pupa  of 
this  rather  striking,  infrequently  collected  weevil  (see  Clark  et  al.  1977  for 
illustrations  of  the  adult).  This  information  will  be  analysed,  along  with 
information  on  other  lignyodines,  in  a  future  study  of  phylogenetic  rela¬ 
tionships  of  taxa  within  Lignyodini. 
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Natural  History 

Forestiera  acuminata,  the  swamp-privet,  is  a  dioecious  shrub  or  small 
tree  which  occurs  along  streams  and  in  swamps  from  eastern  Texas  to 
Georgia  and  South  Carolina  and  as  far  north  as  southern  Illinois  and  In¬ 
diana  (Preston  1966).  Pierce  (1916)  observed  N.  pallidus  on  F.  acuminata  at 
Victoria,  Texas,  and  Blatchley  and  Leng  (1916)  stated  that  the  weevil 
occurs  in  Posey  County,  Indiana,  and  St.  Louis,  Missouri.  The  Indiana  and 
Texas  records,  respectively,  appear  to  be  at  or  near  the  northern  and  south¬ 
ern  distributional  limits  of  F.  acuminata,  and  the  weevil  may  be  expected 
to  have  a  range  more  or  less  coextensive  with  that  of  the  plant. 

Adult  N.  pallidus  on  F.  acuminata  were  observed  during  May  of  1975 
on  the  flood  plain  at  the  intersection  of  Highway  30  and  the  Navasota 
River  in  Brazos  County,  Texas.  Female  plants  in  this  area  were  in  early 
to  mid  fruiting  stages  on  3  May.  On  that  date  a  few  N.  pallidus  adults  were 
found  on  the  female  plants,  but  no  weevils  were  ever  found  on  male  trees. 
A  few  fruits  taken  the  same  day  were  placed  in  a  small  cardboard  box. 
Weevil  larvae  began  to  emerge  from  these  fruits  four  days  later,  and  con¬ 
tinued  to  emerge  for  another  13  days.  Examination  of  fruits  (single-seeded 
drupes)  revealed  weevil  larvae  feeding  within  each  of  several  seeds,  never 
more  than  1  larva  per  seed.  Under  natural  conditions  larvae  apparently 
pupate,  as  reported  by  Pierce  (1916),  in  the  soil  beneath  the  plants. 

On  16  May  a  few  more  adult  weevils  were  collected  from  the  Navasota 
River  Bottom  on  F.  acuminata  plants,  which  by  then  were  in  mid  to  late 
fruiting  stages  of  development.  Several  hundred  fruits  were  collected  at 
that  time.  Some  were  taken  directly  from  the  trees,  others  from  beneath 
some  of  the  trees.  At  that  time  the  ground  beneath  the  trees  was  covered  by 
water  about  1  foot  deep,  and  several  mature  fruits  which  had  fallen  from 
the  trees  were  found  floating  on  the  surface  of  the  water. 

The  fruits  taken  from  the  trees  and  those  taken  from  the  water  beneath 
the  trees  were  kept  in  separate  lots.  The  ones  from  the  trees  were  placed  on 
a  screen  over  a  large  porcelain  pan.  Some  of  those  from  the  water  beneath 
the  trees  were  allowed  to  dry,  then  these  were  placed  on  another  screen 
over  another  porcelain  pan.  The  remaining  fruits  from  the  water  beneath 
the  trees  were  kept  in  water  in  a  3rd  porcelain  pan.  Most  of  these  sank  to  the 
bottom  of  the  pan  within  a  day. 

In  a  few  days  weevil  larvae  began  to  emerge  from  both  lots  of  dried 
fruits  on  screens.  As  they  emerged  they  fell  through  the  screens  into  the  pans. 
The  pans  were  checked  periodically,  emergent  larvae  transferred  to  wide¬ 
mouthed  jars  filled  with  a  slightly  moistened  substrate  consisting  of  ca.  2 
parts  peat  moss  and  1  part  sand.  The  larvae,  in  continuous  motion  from 
the  moment  they  emerged  from  the  fruits,  immediately  began  to  tunnel 
head-first  into  the  substrate.  In  a  few  days  some  of  these,  observed  through 
the  sides  of  the  glass  jars,  had  formed  pupal  cells  like  those  described  by 
Clark  and  Burke  (1977)  for  the  weevil  Ty chius  sordidus  LeConte.  Pupae 
were  observed  in  the  cells  a  few  days  later. 

The  fruits  placed  in  water  in  the  3rd  pan  were  left  there  and  observed 
for  2  weeks.  During  this  time  no  weevil  larvae  emerged  from  these  fruits, 
although  larvae  were  emerging  from  the  dry  fruits  over  the  1st  and  2nd  pans 
at  a  rate  of  several  per  day  during  the  same  period.  At  the  beginning  of  the 
3rd  week  the  fruits  in  water  were  removed  and  allowed  to  dry.  As  they  dried, 
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weevil  larvae  began  to  emerge  in  numbers  comparable  to  those  observed 
emerging  from  the  dried  fruits. 

Under  natural  conditions  it  is  unlikely  that  the  weevil  larvae  leave 
the  fruits  before  the  fruits  have  matured  and  fallen  to  the  ground  (the  fruits 
are  deciduous;  none  was  found  on  the  trees  in  mid-summer).  This  would  ac¬ 
count  for  the  presence  of  larvae  in  fruits  found  beneath  the  trees.  The  ob¬ 
served  reluctance  of  larvae  to  emerge  from  fruits  held  in  water  probably 
indicates  that  larvae  receive  no  stimulus  to  exit  from  the  fruits  until  fa¬ 
vorable  l.e.,  relatively  dry,  conditions  prevail.  Wet  conditions  like  those 
observed  on  the  day  the  F.  acuminata  fruits  were  collected  are  common  in 
the  spring  on  the  flood  plain  where  the  weevils  and  their  hosts  live.  In  fact, 

the  t.  acuminata  plants  prefer  low  areas  where  standing  water  remains  after 
tloods  recede. 

Larvae  continued  to  emerge  from  the  fruits  collected  on  16  May  for 
about  15  days  These  were  placed  on  the  sand-peat  moss  substrate.  The  jar 
in  which  the  live  larvae  were  placed  was  kept  indoors  through  the  follow¬ 
ing  winter.  Adults  of  N.  pallidus  began  to  emerge  from  the  pupal  cells  dur- 

f  °vember  of  1975>  anc*  adults  continued  to  emerge  through  January  of 
the  following  year. 


A  few  days  after  larvae  stopped  emerging,  the  rate  of  infestation  of  col¬ 
lected  fruits  was  determined  by  opening  the  fruits  and  checking  for  presence 

*  °r  °f  emerSence  holes  and  larval  feeding  cavities  within  the  seeds. 

5(7  (icuminata  fruits  taken  directly  from  the  trees,  57  (11.3%)  were  in¬ 
fested.  Of  100  fruits  found  beneath  the  trees  and  kept  in  water,  16  (16%)  were 
mfested.  As  noted,  fruits  kept  in  water  sank  to  the  bottom  of  the  pan  within 

8  u  ' ,  ,  Ults  wblcb  from  the  trees  prior  to  the  time  of  observation  were 
probably  under  water,  and  therefore  passed  over  when  the  other  fruits  were 
gathered.  Infested  fruits  probably  ripen  and  fall  earlier  than  healthy  ones 
so  it  is  not  unlikely  that  the  fruits  missed  were  more  heavily  infested  than 
he  ones  collected.  The  rate  of  infestation  of  fruits  found  in  water  beneath 
the  trees  but  not  kept  in  water  was  not  determined.  Larvae  had  already 
emerged  from  35  (61%)  of  the  57  infested  fruits  taken  directly  from  the  trees 
at  the  time  they  were  examined;  the  remaining  22  (39%)  infested  fruits  still 
contained  live  larvae.  By  contrast,  11  (69%)  of  the  infested  fruits  kept  in 
water  still  contained  larvae  when  examined,  probably  a  reflection  of  the 
delay  imposed  upon  the  larvae  by  the  wet  conditions. 

The  weevils  apparently  complete  only  1  generation  per  year.  The  num¬ 
ber  of  larval  mstars  was  not  determined.  No  parasites  were  reared  from 
the  larvae,  which  seems  unusual  in  view  of  the  relatively  large  number  of 
arvae  reared  through  to  the  adult  stage.  No  provision  was  made  to  capture 
parasites  which  might  have  emerged  before  the  larvae  were  placed  in  the 
sand-peat  moss  filled  jars.  However,  parasites  were  collected  in  large  num¬ 
bers  from  larvae  of  other  tychiines  after  the  larvae  had  formed  pupal  cells 
in  the  same  kind  of  substrate  (Clark  and  Burke  1977). 


Descriptions  of  Full-Grown  Larva  and  Pupa 

M  Abi°QU'7c  100  larVae  recovered  from  the  F.  acuminata  fruits  collected  16 
May,  1975  were  examined.  Three  of  these  were  mounted  on  slides.  One  pupa 

ecovered  from  the  sand-peat  moss  substrate  in  November,  1975  was  also 
examined.  The  identity  of  these  immatures  as  N.  pallidus  was  confirmed  by 
heir  association  with  the  reared  adults.  Terms  used  to  describe  larval  setae 
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Figs.  1-5.  Larva  and  pupa  of  N.  pallidus :  1,  dorsal  view  of  head  capsule 
of  larva;  2,  larval  epipharynx;  3,  ventral  view  of  labium  and  left  maxilla 
of  larva;  4,  dorsal  view  of  pupa;  5,  ventral  view  of  pupa. 
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and  other  structures  are  those  proposed  by  Anderson  (1947).  Where  appli¬ 
cable,  terms  for  pupal  setae  follow  Burke  (1968). 

Larva  (figs.  1-3).  Body  robust,  strongly  curved;  4.16-5.16  mm  long  (15  larvae); 
creamy  white;  surface  smooth;  dorsum  of  pronotum  slightly  sclerotized. 

Head  capsule  (fig.  1)  slightly  wider  than  long,  sides  evenly  rounded;  truncate 
or  slightly  emarginate  posteriorly,  uniformly  light  orange  brown;  width  0.64-0.82  mm 
(11  larvae,  av.  0.72mm).  Anterior  ocellar  areas  each  with  small  lens  and  small 
spot  of  subcutaneous  pigment;  posterior  ocellar  areas  without  lenses  and  without 
pigment.  Antenna  with  3  long,  pointed  sensory  processes,  and  3  shorter  processes; 
accessory  appendage  conical,  blunt.  Endocarina  more  than  1/2  length  of  frons! 
Frontal  sutures  distinct  throughout  length.  Frontal  setae  1  and  2  absent;  seta  3 
minute;  seta  4  long;  seta  5  minute.  Frontal  sensilla:  1  pair  present  between  frontal 
setae  3  and  4,  another  pair  present  posterior  to  seta  3.  Dorsal  epicranial  setae  1,  2, 
and  3  minute,  setae  4  and  5  long;  1  pair  of  sensilla  between  setae  3  and  5,  another 
pair  posterior  to  seta  1.  Posterior  epicranium  with  4  pairs  of  minute  setae  and  2  pairs 
of  sensilla.  Lateral  epicranial  seta  1  minute,  seta  2  long;  1  pair  of  sensilla  posterior 
to  seta  1.  Ventral  epicranial  setae  1  and  2  short.  Clypeus  with  2  minute  setae  and  1 
sensillum  on  each  side.  Labral  seta  1  long;  seta  2  longer  than  1;  seta  3  short;  lateral 
labral  sensilla  and  median  labral  sensillum  present.  Epipharynx  (fig.  2):  labral 
rods  stout,  widely  separated;  2  or  3  broad,  acuminate,  anterolateral  setae  present 
on  each  side,  6  broad,  acuminate,  anteromedian  setae  present,  outer  pair  narrower 
and  shorter  than  median  pairs;  4  median  spines  present;  6  pairs  of  sensory  pores  pres¬ 
ent,  these  arranged  in  2  clusters.  Mandible  stout,  with  2  apical  teeth;  mandibular 
seta  1  moderately  long,  seta  2  short;  1  sensillum  present.  Maxillary  palpus  (fig. 
3)  consists  of  2  articles;  basal  article  with  1  long  seta  and  2  sensilla,  apical  article 
with  1  sensillum  only.  Dorsal  malar  area  with  3  long,  pointed  setae,  2  shorter,  blunt 
setae,  and  1  sensillum;  ventral  malar  area  with  6  setae,  basal  member  longest. 
Stipes:  setae  1,  3,  and  4  long;  seta  2  minute;  3  sensilla  present.  Labial  palpus  (fig. 
3)  consists  of  2  articles;  basal  and  apical  articles  each  with  1  sensillum,  without 
setae;  glossa  with  2  pairs  of  minute  setae  and  2  sensilla;  post-mental  seta  1  short, 
seta  2  long,  seta  3  shorter  than  1. 

Pronotum  with  4  long  setae  and  8  short  to  minute  setae.  Thoracic  spiracle  bicam¬ 
eral,  air  tubes  longer  than  peritreme,  each  with  4  or  5  distinct  annuli.  Prodorsum  of 
mesothorax  and  that  of  metathorax  with  1  short  seta.  Postdorsum  of  mesothorax  and 
that  of  metathorax  with  4  setae,  setae  1  and  3  minute,  2  and  4  long.  Alar  area  of  each 
thoracic  segment  with  1  minute  seta.  Spiracular  area  of  each  thoracic  segment  with  1 
minute  seta.  Pleural  fold  of  pro  thorax  with  2  setae,  seta  1  short,  seta  2  long;  pleural 
folds  of  mesothorax  and  of  metathorax  each  with  1  long  seta.  Epipleural  fold  of 
each  thoracic  segment  with  1  long  seta.  Pedal  area  of  each  segment  with  1  long  seta, 
several  short  to  minute  setae,  and  a  few  sensilla.  Sternal  area  of  each  thoracic  seg¬ 
ment  with  1  short  seta. 

Abdomen  with  8  pairs  of  bicameral  spiracles;  air  tubes  and  annuli  as  in  thoracic 
spiracle.  Abdominal  segments  1-7  each  with  3  dorsal  folds;  prodorsum  of  each  seg¬ 
ment  with  1  short  seta;  postdorsum  of  each  segment  with  5  setae,  setae  1,  3  and  4 
minute,  setae  2  and  5  long;  spiracular  areas  each  with  1  short  seta  and  1  minute  seta; 
epipleural  areas  each  with  1  long  seta  and  1  short  seta;  pedal  areas  each  with  1  short 
seta;  eusternal  areas  each  with  2  short  setae  and  with  several  longitudinal  rows  of 
acute  asperities.  Sternellum  present.  Anus  terminal. 

Pupa  (figs.  4-5).  Body  elongate;  conspicuously  clothed  with  long  setae;  length 
of  1  pupa  4.33  mm. 

Head  and  rostrum :  1  pair  of  long,  attenuate  frontal  setae  present;  each  seta  borne 
on  summit  of  small  tubercle.  One  pair  of  attenuate  supraorbital  setae  present;  these 
shorter  and  more  slender  than  frontal  setae,  borne  on  smaller  tubercles.  One  pair 
of  long,  attenuate,  interocular  setae  present;  these  borne  on  moderately  large  tu¬ 
bercles  located  medially  on  inner  edge  of  each  eye  case;  tubercles  separated  by  dis¬ 
tance  much  less  than  length  of  a  basirostral  seta.  One  pair  of  distirostral  setae 
present;  each  seta  borne  of  small  tubercle;  tubercles  separated  from  each  other  by 
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distance  slightly  less  than  distance  separating  basirostral  setae.  One  pair  of  basiros- 
tral  setae  present. 

Pronotum  bearing  long,  slightly  curved  setae,  each  borne  on  summit  of  moder¬ 
ately  large  to  large  tubercle.  One  pair  of  anteromedian  setae  and  1  pair  of  median 
setae;  each  seta  borne  on  moderately  large  tubercle;  median  setae  slightly  more 
widely  separated  than  anteromedian  setae.  One  pair  of  widely  separated  postero¬ 
median  setae;  these  slightly  shorter  than  anteromedian  and  median  setae.  Two  pairs 
of  long  anterolateral  setae.  Four  pairs  of  posterolateral  setae;  median  2  postero¬ 
lateral  setae  on  each  side  borne  separately  on  large  tubercles  which  lie  adjacent  to 
each  other,  1  ventral  to  the  other;  posteriormost  pair  of  posterolateral  setae  borne 
on  large  tubercles  located  1  on  each  side  of  pronotum  dorsal  to  median  pairs  of 
posterolateral  setae. 

Mesothorax  and  metathorax  each  with  2  pairs  of  setae,  each  seta  borne  on  small 
tubercle;  metanotal  setae  longer  than  mesonotal  setae. 

Abdomen :  each  of  segments  1-7  bearing  2  pairs  of  long,  slender,  discotergal  setae; 
segment  8  with  only  1  pair  of  discotergal  setae;  each  discotergal  seta  borne  on  mod¬ 
erately  large  tubercle.  Each  of  segments  1-8  with  a  single  laterotergal  seta  on  each 
side;  laterotergal  setae  of  segment  8  much  longer  than  those  of  segments  1-7.  Ninth 
abdominal  segment  bearing  1  pair  of  long,  slender,  inwardly  curved,  widely  sepa¬ 
rated  attenuate  processes.  One  long  seta  borne  lateroventrally  on  each  side  of  9th 
segment  basad  of  each  apical  process.  Sterna  devoid  of  setae. 

Femora  each  bearing  a  long  preapical  seta  and  a  long  apical  seta;  each  seta  borne 
on  small  tubercle;  preapical  setae  branched. 

Discussion 

Kissinger  (1964)  assigned  Neotylopterus  to  the  tribe  Endaeini  of  the  sub¬ 
family  Anthonominae.  Burke  (1973,  1976),  however,  gave  reasons  for  ex¬ 
cluding  Endaeini  from  Anthonominae.  Clark  et  al.  (1977)  reevaluated  the 
composition  of  the  group  and  assigned  most  of  the  North  American  genera 
to  various  tribes  of  Tychiinae.  Neotylopterus  was  assigned  to  the  tribe  Lig- 
nyodini. 

It  is  appropriate,  therefore,  that  the  immatures  of  N.  pallidus  be  com¬ 
pared  with  those  of  present  Anthonominae  and  of  other  Tychiinae.  Larvae 
of  several  species  of  Anthonominae  were  described  by  Ahmad  and  Burke 
(1972),  pupae  by  Burke  (1968).  The  only  tychiines  whose  immatures  have 
been  described  in  sufficient  detail  to  make  meaningful  comparisons  are 
members  of  the  genus  Tychius  (Clark  et  al.  1978)  and  a  single  member  of 
the  genus  Sibinia  (Rogers  et  al.  1975). 

The  larva  and  pupa  of  N.  pallidus  are  distinguished  from  known  Tychius 
and  Sibinia  larvae  and  pupae  by  the  character  states  listed  in  table  1.  In 
addition,  the  larva  of  Neotylopterus  has  5,  instead  of  4  abdominal  postdor¬ 
sal  setae.  The  pupa  of  N.  pallidus  also  differs  from  known  Tychius  and  Si¬ 
binia  pupae  in  having  much  longer  setae  throughout  and  much  longer  pos¬ 
terior  processes  on  abdominal  segment  9. 

Ahmad  and  Burke  (1972)  listed  3  characteristics  as  diagnostic  of  larvae 
of  members  of  the  tribe  Anthonomini  (  =  Anthonominae):  (1)  most  abdomi¬ 
nal  segments  with  3  dorsal  folds;  (2)  frontal  seta  2  absent;  and  (3)  anus 
subterminal.  N.  pallidus  agrees  with  the  anthonomines  in  (1)  and  (2)  (it  also 
lacks  frontal  seta  1),  but  like  known  Tychius  and  Sibinia  larvae,  it  has  a 
terminal  anus.  Burke  (1968)  was  unable  to  determine  definitive  diagnostic 
characteristics  of  pupae  of  the  anthonomines  because  of  lack  of  knowledge 
about  pupae  of  related  weevil  groups,  but  suggested  some  possible  charac¬ 
ters  for  this  purpose.  The  pupa  of  N.  pallidus  differs  from  known  antho- 
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nomine  pupae  in  possession  of  femoral  setae,  and  in  the  short  9th  abdominal 
segment  which  has  long,  widely  separated  posterior  processes.  N.  pallidus 
shares  these  features  with  known  Ty chius  and  Sibinia  pupae  (table  1).  In 
addition,  there  are  slight  differences  in  numbers  and  relative  lengths  of 
setae.  The  terminal  anus  of  N eotylopterus  larvae  as  opposed  to  the  sub¬ 
terminal  anus  of  anthonomine  larvae,  and  the  differences  in  the  structure 
of  the  9th  abdominal  segment  of  the  pupa  seem  to  be  good  indications  that 
N eotylopterus  is  not  an  anthonomine. 

No  character  states  clearly  apomorphic  in  Tychiinae  are  apparent  from 

TABLE  1.  Larval  and  pupal  characters  in  NdotyloptZAlxA  pattiduA , 

TyckiuA  spp1.,  and  SibZyiia  Autccututa2 . 


Character 

Character  state 

LARVAE 

W .  patLiduA 

T ycktuA  spp. 

S.  Aulcatuta 

Frontal  seta  4 

short 

long 

long 

Dorsal  epicranial  seta  1 

short 

long3 

short 

Median  labral  sensillum 

present 

4 

present 

absent 

Epipharyngeal  sensory  pores 

3 

2 

3 

Apical  teeth  of  mandible 

2 

2 

3 

Mandibular  setae 

1  long, 

1  short 

2  long 

1  long, 

1  short 

Labium,  ventral  malar  area 

6  setae 

5  setae 

5  setae 

Labium,  dorsal  malar  area 

5  setae 

.  5 

4  setae 

4  setae 

Maxillary  palpus,  sensilla 

2 

2 

1 

Thoracic  pedal  areas 

1  long  seta 

3  long  setae 

3  long  setae 

Pronotum 

4  long  setae 

5  long  setae^ 

6  long  setae 

Thoracic  sternal  setae 

short 

long 

long 

Thoracic  spiracle 

bicameral 

bicameral 

unicameral 

Abdominal  spiracles 

bicameral 

unicameral 

unicameral 

Abdominal  prodorsal  setae 

short 

long 

short 

Abdominal  pedal  and 

short 

long 

long 

eusternal  setae 

Abdominal  spiracular  seta  2 

short 

long 

short 

PUPAE 

Posterolateral  setae  of 

4  pairs 

2  pairs 

4  pairs 

pronotum 

Femoral  setae 

2 

1  or  2 

2 

1From  Clark  QX  at.  (1978) 

5 3  in  T. 

t> t-dpIninA A  SchiJnh 

.  and 

2From  Rogers  et  at.  (1975) 

T. 

pACAJiOb&UA  (Fab 

r.) 

3 

Short  in  T.  pi.cJjioi>tAAA  (Fabr.) 

6  in  T. 

AtephenAl  Sch8nh 

.  and 

4 

Absent  in  T.  pAcJjlO&tAAA  (Fabr. 

T. 

) 

piCAA06PUA  (Fab 

r.) 
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the  present  study.  Further  study  of  the  immatures  of  more  weevil  taxa  is 
needed  before  these  can  be  cited  as  evidence  for  the  hypothesis  of  monophyly 
of  the  subfamily  as  presently  constituted.  Likewise,  immatures  of  more  of 
the  lignyodines,  as  well  as  of  members  of  the  other  tychiine  tribes  must  be 
compared  before  these  can  be  used  to  determine  relationships  within  the  sub¬ 
family.  In  addition  to  the  Tychius  and  Sibinia  larvae  and  pupae  already 
referred  to,  larvae  and  pupae  of  several  other  species  of  Sibinia  are  cur¬ 
rently  under  study,  and  larvae  of  members  of  other  tychiine  genera,  includ¬ 
ing  Lignyodes  Dejean,  Chionanthobius  Pierce,  Elleschus  Stephens,  and 
Ochyromera  Pascoe  have  been  secured  and  will  be  described  in  the  future. 
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(CARABIDAE:  TRECHINI)  IN  MICHIGAN1 
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East  Lansing,  MI  48824 


Abstract 

The  introduced  carabid  Trechus  discus  Fabr.  seems  to  be  actively  ex¬ 
panding  its  range  to  include  much  of  the  Great  Lakes  region,  as  documented 
by  recent  captures  in  7  Michigan  counties. 


Trechus  (Lcisio  trechus)  discus  Fabricius  is  a  distinctive  carabid  of  wide¬ 
spread  Palaearctic  distribution  which  has  recently  become  established  in 
North  America.  In  Europe,  the  species  can  be  found  on  clayish  or  peaty  soil 
at  water’s  edge  in  swamps  or  streams,  and  has  been  repeatedly  found  in  ro¬ 
dent  burrows  (Jeannel  1928;  Lindroth  1963).  Pauer  (1975)  reports  pitfall 
trap  captures  in  agricultural  fields  near  Kiel,  West  Germany.  In  addition, 
it  is  known  to  fly  to  light  during  warm  nights. 

In  North  America,  T.  discus  was  first  taken  at  light  near  a  swamp  at 
Lanoraie,  Quebec,  29. VI. 1933  (Chagnon  1934).  Subsequently,  Lindroth 
(1963)  summarized  records  for  Canada,  citing  captures  from  upstate  New 
York  as  well.  Cooper  (1976)  collected  T.  discus  along  rivers  in  Vermont, 
and  reported  other  captures  at  black  light  in  New  Hampshire. 

To  date,  Trechus  discus  has  been  collected  in  black  light  traps  in  6 
Michigan  counties.  The  traps,  excluding  the  one  in  Clinton  County,  were 
operated  throughout  the  growing  season,  with  weekly  samples  inspected  for 
specimens  of  T.  discus.  Although  the  habitats  surrounding  the  sites  differ 
considerably,  all  sites  were  located  within  1  kilometer  of  more  or  less  per¬ 
manent  water.  The  occurrence  of  this  species  in  the  light  traps  provides  evi¬ 
dence  that  it  is  capable  of  dispersing  from  its  natural  habitat  by  flight. 

One  specimen  was  collected  in  a  pitfall  trap  in  Gratiot  County  by  A.  L. 
Edgar2,  24  VII  1975.  The  trap  was  located  on  a  low  flood  plain  adjoining 
the  Pine  River.  Populus  deltoides  Marsh.,  and  Acer  saccharinum  L.  are  the 
principal  tree  species  bordering  the  flood  plain.  The  area  adjacent  to  the 
river  becomes  covered  with  grasses  during  the  growing  season.  The  soil  is 
rich,  being  deposited  by  run-off  from  surrounding  farmland.  The  flood  plain 
is  regularly  inundated  in  spring  and  may  flood  in  summer  or  fall  follow¬ 
ing  heavy  rains. 


'Published  as  Journal  Article  No.  8381  of  the  Michigan  Agricultural  Experiment  Station. 
^Department  of  Biology,  Alma  College,  Alma,  MI  48801. 
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Habitats  suitable  for  colonization  by  Trechus  discus  are  plentiful  in 
Michigan  and  adjacent  states.  The  relatively  low  numbers  of  individuals 
trapped  in  Michigan  since  1972  suggest  that  this  species  is  not  present  at  the 
same  population  levels  as  observed  in  Europe.  However,  the  widespread 
occurrence  of  T.  discus  in  lower  Michigan  coupled  with  its  demonstrable 
vagility  suggests  that  the  species  is  in  the  process  of  expanding  its  range  to 
include  much  of  the  Great  Lakes  region. 


47  - 


Figure  1.  Distribution  of  Trechus  discus  Fabr.  in  Michigan:  solid  dot  = 
capture  in  black  light  trap;  star  =  capture  in  pitfall  trap. 
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Michigan  capture  records 

At  black  light:  Clare  Co.,  T17N  R4W  s.9,  18-28- VII-75  (1  male,  1  female),  J.  K 
Liebherr;  Clinton  Co.,  T5N  RlW  s.23,  20-VII-72  (2  males,  5  females),  D.  K  Young- 
Ingham  Co.,  T2N  R2W  s.13,  19-21-VII-77  (1  female),  l-VIII-77  (3  males,  5  females)’, 
R.  D.  Ward;  T3N  RlW  s.8,  19-22-VI-75  (2  males,  2  females),  23-30-VI-75  (7  males,  10 
females),  1-7- VII-75  (2  males,  5  females),  R.  D.  Ward;  Kalamazoo  Co.,  T1S  R9Ws.8, 
27-30-VI-77  (1  male),  R.  D.  Ward;  Lake  Co.,  TUN  R14W  s.33,  22-29-VII-76  (1  male),’ 
D.  L.  Flynn,  2-8-VII-77  (1  male,  1  female),  J.  Mahar;  Monroe  Co.,  T6S  R8E  s.5  15- 
VII-75  (1  female),  J.  K.  Liebherr. 

From  pitfall  trap:  Gratiot  Co.,  TllN  R3E  s.17,  24-VII-75  (1  female),  A.  L.  Edgar. 
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Insects  and  the  life  of  man,  by  Sir  Vincent  B.  Wigglesworth.  1976.  Halsted  Press, 
a  division  of  John  Wiley  &  Sons,  Inc.,  605  Third  Avenue,  N.Y.,  NY  10016.  Hard¬ 
bound,  217p.,  $12.50. 

Sir  Vincent  B.  Wigglesworth  is  a  name  that  should  be  familiar  to  any  serious 
worker  in  the  field  of  entomology.  Many  publications  have  resulted  from  his  re¬ 
search  and  they  have  appeared  during  the  past  half  century.  This  volume,  however, 
is  a  compilation  of  essays  and  lectures  which  were  presented  by  Wigglesworth  before 
general  audiences  over  a  forty  year  period.  Each  chapter  covers  a  distinct  topic,  i.e., 
Insects  and  Human  Affairs,  The  Science  and  Practice  of  Entomology,  Malaria  in 
War,  etc.  All  of  the  chapters  are  well  written  and  make  for  enjoyable  and  informa¬ 
tive  reading.  Agricultural  entomologists,  medical  entomologists,  and  insect  physiol¬ 
ogists  will  be  well  pleased  with  the  topics  covered.  Although  the  topics  are  not  pre¬ 
sented  in  chronological  order  and  the  book  is  not  meant  to  be  a  history,  the  fact  is 
that  the  reader  is  exposed  to  a  fair  portion  of  the  recent  past  history  of  entomology, 
especially  in  the  area  of  insect  physiology. 

It  is  clear  that  Wigglesworth  understands  the  basic  principles  of  ecology  and  he 
emphasizes  strongly  the  importance  of  ecology  and  physiology  to  basic  research  on 
insects.  It  is  evident  that  he  was  one  of  the  first  researchers  who  was  aware  of  the  com¬ 
plex  problems  associated  with  the  use  of  DDT  and  other  insecticides.  In  Chapter  15, 
Experimental  Biology,  Pure  and  Applied  (presented  as  a  lecture  in  1971  before  the 
Society  for  Experimental  Biology),  the  author  discusses  the  dependence  of  applied 
research  on  basic  research  and  the  fact  that,  in  Britain,  the  Agricultural  Research 
Council’s  Unit  of  Insect  Physiology  came  into  being  for  just  this  reason.  He  is  con¬ 
vinced  that  this,  in  principle,  “.  .  .  is  what  will  happen  in  the  present  crisis  of  science 
in  the  United  States.  Cut  off  the  continuing  supply  of  new  basic  scientific  knowledge 
and  the  applied  sciences  quickly  run  out  of  steam.  They  set  up  such  a  call  for  help 
that  the  whole  vast  machine  of  fundamental  research  has  to  be  set  going  again.” 
Wigglesworth ’s  prediction  undoubtedly  will  come  to  pass— but  how  long  must  we 
wait? 

This  volume  is  remarkably  free  of  typographical  errors.  An  annoying  omission, 
however,  is  the  lack  of  a  Title  for  Table  1  on  page  107.  The  only  other  shortcoming 
worthy  of  note  is  the  fact  that  as  one  reads  any  given  chapter  one  is  not  certain  as  to 
the  date  when  the  chapter  was  written.  Since  so  much  has  occurred  in  the  field  of  en¬ 
tomology  during  the  last  forty  years  some  of  the  statements  can  be  misconstrued. 
This  information  is  available  in  the  Introduction  and  had  the  date  of  each  essay  or 
lecture  simply  been  included  under  the  title  at  the  beginning  of  each  chapter  this 
confusion  could  have  been  avoided.  But  these  are  minor  criticisms.  Seldom  does  a 
reviewer  in  entomology  review  a  book  that  is  worthy  of  recommendation  to  all  en¬ 
tomologists.  Insects  and  the  Life  of  Man  is  an  exception.  I  recommend  this  book  to 
all  entomologists.  It  is  enjoyable,  informative,  stimulating,  and  it  is  a  tribute  to  the 
professional  life  of  the  author— a  great  entomologist. 


-P.P.S. 
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A  NEW  PREDACEOUS  WATER  BEETLE  FROM  THE 
EASTERN  UNITED  STATES  (COLEOPTERA:  DYTISCIDAE)1 

Frank  N.  Young 

Department  of  Biology,  Indiana  University,  Bloomington,  IN  47401 

Abstract 

Hydroporus  (Sternoporus)  psammodytes  is  described  as  new  from  In¬ 
diana,  Tennessee,  Alabama,  and  Georgia.  It  most  closely  resembles  H. 
blanchardi  Sherman. 


The  small  Hydroporus  described  below  belongs  to  the  psammophilus 
group  of  species  which  occur  widely  in  sandy  or  silty  stream  margins 
throughout  the  Eastern  United  States  and  southern  Canada.  It  is  probably 
mixed  in  collections  with  H.  blanchardi  Sherman  to  which  it  will  key  in 

H.  C.  Fall’s  revision  (1923).  I  suspect  that  it  will  be  found  to  be  widely  dis¬ 
tributed  in  the  eastern  states  west  of  the  Appalachians. 

Hydroporus  (Sternoporus)  psammodytes  Young,  new  species 

Diagnosis:  A  small,  shining,  somewhat  flattened  Hydroporus  about 
2.9  to  3.3  mm  long,  widest  across  basal  1/3  of  elytra  and  strongly  atten¬ 
uate  behind.  Similar  to  H.  blanchardi  Sherman,  but  differing  in  the  male  ex¬ 
ternal  genitalia  (Figs.  2-4),  coarser  punctation  particularly  of  the  elytra, 
narrower  prosternal  process,  reduced  prosternal  protuberance,  and  differ¬ 
ent  pattern  of  melanization  on  the  elytra  (Fig.  1).  Superficially  similar  to 
members  of  the  H.  pulcher  LeConte  group,  especially  H.  vitiosus  LeConte 
and  shermani  Fall  but  the  male  genitalia  of  both  of  those  species  are 
basically  different  and  the  male  protarsal  claws  of  shermani  are  differ¬ 
ently  modified.  Superficially  similar  also  to  the  H.  vittatipennis  G.  &  H. 
group  of  species,  but  larger  than  any  of  them  and  differing  in  the  lateral 
margins  of  the  pronotum  which  are  narrow,  but  distinct  and  widened  an¬ 
teriorly  as  in  most  members  of  the  subgenus.  The  prosternal  file  is  lacking, 
but  the  prosternal  protuberance  is  distinct. 

Holotype  Male:  Total  length  3.0  mm;  greatest  width  near  basal  1/3  of  elytra 

I. 6  mm;  width  of  pronotum  at  apex  0.88  mm;  width  of  pronotum  at  base  1.36  mm; 
length  of  pronotum  at  midline  0.56  mm.  Body  form  generally  ovate,  somewhat  flat¬ 
tened,  and  strongly  attenuate  behind  from  the  basal  1/3  of  the  elytra.  Clypeus  not 
thickened,  it  and  front  microreticulate  and  punctate  much  as  in  blanchardi.  Pro¬ 
notum  shaped  and  laterally  margined  much  as  in  blanchardi,  but  conspicuously 
more  coarsely  and  less  densely  punctate.  Elytra  more  attenuate  behind  than  in 
blanchardi,  and  like  the  pronotum  more  coarsely  punctate  throughout.  Microreticu¬ 
lation  of  pronotum  and  elytra  similar  to  that  of  blanchardi,  the  surfaces  shining 
not  matte.  Prosternal  process  narrower  than  in  blanchardi,  and  prosternal  protuber¬ 
ance  smaller.  Prosternal  file  lacking  as  in  blanchardi.  Metasternum,  hind  coxae, 


'Contribution  No.  1068  from  the  Zoological  Laboratories  of  Indiana  University. 


190 


YOUNG:  NEW  HYDROPORUS 


and  basal  sternites  of  abdomen  very  coarsely  and  irregularly  punctate  compared 
with  blanchardi.  Protarsi  slightly  more  expanded  than  in  female.  Protarsal  claws 
small,  nearly  equal  in  size  and  shape.  Aedeagus  of  male  genitalia  (Figs.  2,  3)  broader 
than  in  blanchardi  (Figs.  4,  5).  Color  basically  light  brownish  yellow  above  and 
below  with  darkening  along  sutures,  and  at  joints  as  usual.  Pronotum  with  a  small 
diffuse  dark  area  at  middle  of  front  margin.  Elytra  darkened  (melanized)  diffusely 
much  as  in  Fig.  1,  the  pattern  suggesting  an  intermediate  condition  between  the 
strictly  fasciate  and  strictly  lineate  types.  Venter  mostly  light  yellowish  brown,  but 
darkened  along  sides  of  abdominal  sternites. 

Allotype  Female:  Very  similar  to  male  but  somewhat  larger  and  with  elytral 
dark  pattern  more  distinct  (Fig.  1).  Total  length  3.2  mm;  greatest  width  across  basal 
1/3  of  elytra  1.68  mm;  width  of  pronotum  at  apex  0.96  mm;  width  of  pronotum  at 
base  1.4  mm;  length  of  pronotum  at  midline  0.6  mm. 

Variation:  The  color  pattern  of  the  elytra  varies  somewhat  in  the  para  type  series. 
Some  individuals  are  very  diffusedly  darkened  on  elytra  and  venter  so  that  they 
appear  very  light.  Others  are  more  heavily  pigmented  and  similar  to  the  allotype. 
Specimens  from  Tennessee  are  more  heavily  pigmented  than  others,  but  otherwise 
appear  identical. 

Type  Material:  Holotype,  allotype,  and  75  paratypes  from  INDIANA:  Owen 
County,  Fish  Creek  about  2  mi.  west  of  Freedom.  Other  paratypes  are  designated  as 
follows:  INDIANA:  Greene  County,  Beech  Creek  south  of  Bloomfield  (34);  Bar¬ 
tholomew  County,  August  1950,  T.  Daggy  (Davidson  College)  (2).  ALABAMA: 
Greene  County,  Stream  4  mi.  n.  w.  of  Eutaw  (5);  Lamar  County,  Stream  near  Sulli- 
gent  (1);  Lowndes  County,  Big  Swamp  Creek  and  stream  near  Haynesville  (3);  Perry 
County,  Stream  near  Suttle  (1);  Pickens  County,  Stream  near  Carollton  (1).  GEOR¬ 
GIA:  Early  County,  Stream  e.  of  Blakely  (3).  TENNESSEE:  Hardeman  County, 
August  1976,  G.  W.  Wolf  (University  of  Tennessee).  Except  where  otherwise  noted 
all  type  material  collected  by  F.  N.  Young.  Holotype  and  allotype  deposited  in 
the  University  of  Michigan  Museum  of  Zoology,  Ann  Arbor,  Michigan.  Paratypes 
are  deposited  in  the  Field  Museum  of  Natural  History,  Chicago,  Illinois,  and  the 
Florida  State  Collection  of  Arthropods,  Gainesville,  Florida.  Others  will  be  dis¬ 
tributed  to  museums  in  the  United  States  and  abroad. 


Fig.  1,  Semidiagrammatic  representation  of  pattern  of  pigmentation  on 
elytron  of  Hydroporus  psammodytes  (Allotype  female).  Fig.  2,  Ventral 
view  (in  copulatory  position)  of  aedeagus  of  H.  psammodytes  (Topotypic 
male  paratype).  Fig.  3,  Lateral  view  of  same.  Fig.  4,  Ventral  view  (in  copu¬ 
latory  position)  of  aedeagus  of  H.  blanchardi  Sherman  (Hart  County,  Geor¬ 
gia).  Fig.  5,  Lateral  view  of  same. 
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Habitat:  H.  psammodytes  seems  to  differ  in  habitat  from  other  members 
of  the  blanchardi  group,  and  also  from  the  vittatipennis-dixianus-mellitus 
group.  Unlike  dixianus  (Young  1955)  and  a  number  of  other  species  of  Hy¬ 
droporus,  psammodytes  is  relatively  rare  in  the  dangling  root  mats  charac¬ 
teristic  of  the  margins  of  many  streams.  Nor  does  it  occur  commonly  in  the 
gravel  beds  of  streams  in  which  members  of  the  pulcher  group  usually  occur. 
It  may  be  more  closely  associated  with  shading  than  other  species. 

Fish  Creek  near  Freedom  in  Owen  County,  Indiana,  is  a  small  entrenched 
stream  heavily  shaded  by  a  mixed  hardwood  gallery  forest.  When  first 
visited  it  was  blocked  by  a  log  raft  nearly  100  feet  long  and  fifty  wide 
suggesting  conditions  which  must  have  prevailed  widely  in  the  forested  areas 
of  eastern  North  America  before  the  first  settlement.  Beneath  the  log  raft 
lived  Dineutes  ciliatus  (Forsb.),  a  new  record  for  Indiana,  along  with  Gy- 
rinus  marginellus  Fall,  G.  aeneolus  LeConte,  and  a  Gyretes  probably  sinu- 
atus  LeConte.  H.  psammodytes  occurred  here  in  abundance  along  the  silty 
sand  margins  of  the  stream  both  above  and  below  the  log  raft.  With  it  oc¬ 
curred  a  few  Hydroporus  shermani  Fall,  H.  striatopunctatus  Melsh.,  and 
scattered  specimens  of  Cymbiodyta,  Laccobius,  and  Enochrus  pygmaeus 
nebulosus  (Say). 

Beech  Creek  south  of  Bloomfield  in  Greene  County,  Indiana,  is  a  some¬ 
what  larger  stream  than  Fish  Creek,  but  is  similarly  entrenched  and  shaded. 
The  margins  here  were  more  exposed,  but  Gyrinus  marginellus  and  Gyretes 
probably  sinuatus  were  found  under  slight  overhangs  of  the  bank.  H.  psam¬ 
modytes  was  collected  in  the  silty  sand  margins  along  with  the  other  Hy¬ 
droporus  found  in  Fish  Creek  and  the  larger  H.  clypealis  Sharp. 

H.  psammodytes  was  first  recognized  in  collections  from  Alabama, 
made  after  the  completion  of  Lake  Seminole  (Jim  Woodruff  Dam)  to  de¬ 
termine  the  effect  of  the  impoundment  on  Hydroporus  dixianus  Fall,  a  spe¬ 
cies  apparently  limited  to  a  small  area  in  southern  Georgia,  the  panhandle 
of  Florida,  and  southern  Alabama.  H.  dixianus  was  found  as  far  northwest 
as  Crenshaw  County,  Alabama,  but  H.  psammodytes  was  never  found  in  the 
same  habitat. 

Stream  size,  degree  of  shading,  and  nature  of  the  stream  margin  seem  to 
be  the  most  important  factors  in  the  habitat  of  H.  psammodytes.  The  failure 
to  find  it  in  the  many  collections  made  between  southern  Georgia  and  Ala¬ 
bama  and  Indiana  is  probably  due  to  failure  to  find  the  preferred  minor 
habitat.  Shading  may  be  especially  critical  because  most  roadside  collec¬ 
tions  are  made  in  the  cleared  areas  of  streams. 


References  Cited 

Fall,  H.  C.  1923.  A  revision  of  the  North  American  species  of  Hydroporus 
and  Agaporus.  John  D.  Sherman,  Jr.,  Mt.  Vernon,  New  York,  129  p. 
Young,  F.  N.  1955.  The  type  locality  and  habitat  of  Hydroporus  dixianus 
Fall  (Coleoptera:  Dytiscidae).  Coleop.  Bull.  9(l):7-9. 


192 


THE  COLEOPTERISTS  BULLETIN  32(2),  1978 


BOOK  NOTICES 


Fundamentals  of  entomology,  by  Richard  J.  Elzinga.  1978.  Prentice-Hall,  Inc., 
Englewood  Cliffs,  NJ  07632.  Hardbound,  325p.,  $17.95. 

Biology  of  insects,  by  David  J.  Horn.  1976.  W.  B.  Saunders  Company,  West  Wash¬ 
ington  Square,  Philadelphia,  PA  19105.  Hardbound,  439p.,  $13.95. 

Annual  review  of  ecology  and  systematics,  volume  8,  edited  by  R.  F.  Johnston, 
P.  W.  Frank,  and  C.  D.  Michener.  1977.  Annual  Reviews  Inc.,  4139  El  Camino  Way, 
Palo  Alto,  CA  94306.  Hardbound,  490p.,  $17.00. 

Insects  and  the  life  of  man  (collected  essays  on  pure  science  and  applied  biology), 
by  Vincent  B.  Wigglesworth.  1976.  Halsted  Press,  605  Third  Avenue,  New  York,  NY 
10016.  Hardbound,  275p.,  $12.50. 

The  biology  of  insects,  by  C.  P.  Friedlander.  1977.  Pica  Press,  distributed  by  Uni¬ 
verse  Books,  381  Park  Avenue  South,  New  York,  NY  10016.  Hardbound,  189p.,  $12.50. 

Advances  in  insect  physiology,  volume  12,  edited  by  J.  E.  Treherne,  M.  J.  Ber- 
ridge,  and  V.  G.  Wigglesworth.  1976.  Academic  Press,  Inc.,  Ill  Fifth  Avenue,  New 
York,  NY  10003.  Hardbound,  348p.,  $28.00. 

Insect  biochemistry  (outline  studies  in  biology),  by  H.  H.  Rees.  1977.  Halsted  Press, 
Div.  of  John  Wiley  &  Sons,  Inc.,  505  Third  Avenue,  New  York,  NY  10016.  Paper,  64p., 
$3.50. 

Reading  the  landscape  of  America  (revised  and  expanded  edition),  by  May  Theil- 
gaard  Watts.  1975.  Macmillan  Publishing  Co.,  Inc.,  866  Third  Avenue,  New  York, 
NY  10022.  Paper,  354p.,  $6.95. 

Big  biology:  The  US/ IBP,  by  W.  Frank  Blair.  1977.  Halsted  Press,  Div.  of  John 
Wiley  &  Sons,  Inc.,  605  Third  Avenue,  New  York,  NY  10016.  Hardbound,  261p., 
$14.95. 

Concepts  and  methods  of  biostratigraphy,  edited  by  Erie  G.  Kauffman  and 
Joseph  E.  Hazel.  1977.  Halsted  Press,  Div.  of  John  Wiley  &  Sons,  Inc.,  605  Third 
Avenue,  New  York,  NY  10016.  Hardbound,  658p.,  $35.00. 

Ontogeny  and  phylogeny,  by  Stephen  Jay  Gould.  1977.  Belknap  Press  of  Harvard 
University  Press,  79  Garden  Street,  Cambridge,  MA  02138.  Hardbound,  502p.,  $18.50. 

The  ecology  of  invasions  by  animals  and  plants  (reissue  of  1958  edition),  by 
Charles  S.  Elton.  1977.  Halsted  Press,  Div.  of  John  Wiley  &  Sons,  Inc.,  605  Third 
Avenue,  New  York,  NY  10016.  Paper,  181p.,  $7.95. 

The  Arthropoda,  by  S.  M.  Manton.  1977.  Oxford  University  Press,  200  Madison 
Avenue,  New  York,  NY  10016.  Hardbound,  540p.,  $44.00. 


—Paul  P.  Shubeck 


CONTENTS 


Volume  32,  No.  2  June,  1978 

CARABIDAE:  Neotropical  Anisocnemus 

by  D.  Shpeley  &  G.  E.  Ball  .  77-92 

SCOLYTIDAE:  Hylurgops  stridulation 

by  P.  T.  Oester,  L.  C.  Ryker,  &  J.  A.  Rudinsky .  93-98 

CARABIDAE:  Enceladus  larva 

by  T.  L.  Erwin .  99-106 

CERAMBYCIDAE:  Leptura  pacifica  biology 

by  D.  D.  Skiles,  F.  T.  Hovore,  &  E.  F.  Giesbert .  107-112 

CERAMBYCIDAE:  Neotropical  Poeciloxestia 

by  S.  A.  Fragoso .  1 1 3.1 58 

BYRRHIDAE:  Exomella  pleuralis,  notes 

by  P.  J.  Johnson  &  L.  K.  Russell .  159-160 

BUPRESTIDAE:  New  Hippomelas 

by  D.  S.  Verity  .  161-165 

CARABIDAE:  Xystosomus  elaphrinus,  notes 

by  G.  G.  Perrault .  166 

AQUATIC  COLEOPTERA  OF  IRAN 

by  S.  O.  Hosseinie .  167-175 

CURCULIONIDAE:  Neotylopterus  pallidus 

by  W.  E.  Clark .  177-184 

CARABIDAE:  Trechus  discus,  notes 

by  J.  K.  Liebherr  &  R.  D.  Ward .  1 85-1 87 

DYTISCIDAE:  New  Hydroporus 

by  F.  N.  Young .  1 89-1 91 

LITERATURE  NOTICES 

P.  P.  Shubeck,  editor .  98, 1 66, 1 76, 1 87, 1 88, 1 92 


NOTICES 


Notices  to  appear  on  this  page  are  a  free  service  to  members  and  subscribers. 
Such  copy  will  be  limited  to  the  back  page ,  the  older  notices  being  moved  up 
and  replaced  with  the  newest  ones  at  the  bottom.  The  editor  reserves  the 
right  to  reword  such  notices  for  brevity,  consistency,  and  clarity. 


HYDROPHILIDAE  WANTED:  Preserved  in  isopropyl-carnoy  (3:1  isopropyl  to  glacial  acetic  acid)  for  chromosome 
analysis.  Will  exchange  other  families  similarly  preserved.  Stan  Malcolm,  Box  U-43,  Biol  Sci.  Grp.,  Univ. 
of  Connecticut,  Storrs,  CT  06268. 

CERAMBYCIDAE:  Buy,  exchange  all  species  from  neotropical  region,  especially  from  Central  America,  ask 
for  list.  Dr.  K.-E  Hudepohl,  Brunnenhof,  D-8134  Aschering,  West  Germany. 

WANTED:  Carabus,  Calosoma,  Cychrus,  Scarabaeidae,  Cerambycidae  in  exchange  for  same  or  other  families 
from  Austria,  Belgium,  France,  Germany,  Italy.  Maurizio  di  Leo,  Via  Corsica  #1 , 40135  Bologna,  Italy. 

TENEBRIONIDAE:  Wanted— literature  from  South  America,  for  purchase  or  in  exchange  for  named  specimens, 
wanted— specimens  from  Patagonia,  Andes  Range,  and  arid  areas  of  South  America  for  study.  Luis  E. 
Pena  G.,  P.O.  Box  2974,  Santiago,  Chile. 

FOR  SALE:  5m  x  2.5  m  linear  MALAISE  TRAPS.  Collecting  heads  utilize  cyanide  i/or  alcohol  Proven  design 
used  world  wide.  Additional  information  &  prices  write  D.  A.  Focks,  P.  O.  Box  12852,  Gainesville,  FL  32604 

FOR  SALE:  We  have  many  new  colourful  butterflies  from  Burma,  Thailand,  Indonesia,  and  Sumatra,  as  well  as 
from  Malaysia.  Good  quality  assured.  Reasonable  prices.  Small/big  orders  welcome.  Will  send  by  air  mail 
to  your  home.  The  Global  Colosseum,  Tanjong  Pagar  P.  O.  Box  1 1 ,  Tanjong  Pagar,  Spore  2,  Singapore. 

FOR  SALE:  R.  C.  L.  Perkins,  David  Sharp,  &  others,  Fauna  Hawaiiensis,  1910,  Vol.  I-III  complete,  bound,  ex¬ 
cellent  condition,  with  many  original  descriptions,  $400  E.  J  Ford,  Jr.,  103  South  Gay  Street,  Room  517, 
Baltimore,  MD  21202. 

ILLUSTRATIONS:  Accurate  habitus  drawings  enhance  any  taxonomic  paper,  but  many  authors  have  neitner 
time  nor  talent  to  do  their  own.  I  have  both,  available  for  a  reasonable  charge.  Accuracy,  satisfaction 
guaranteed.  M.  C.  Thomas,  2867  NE  7th  St. ,  Apt.  D,  Ocala,  FL  32670. 

AVAILABLE  WITHOUT  CHARGE:  The  1961  Directory  of  Zoological  Taxonomists  of  the  World,  an  attractively 
bound  volume  of  over  400  pages,  listing  9000  taxonomists  with  their  specialties.  Send  a  mailing  label  and 
150  in  stamps  to:  R  E  Blackwelder,  Box  500,  Makanda,  IL  62958. 

EXCHANGE:  Gyrmidae,  Lucamdae,  Cleridae,  Scarabaeidae  from  the  Soviet  Union,  for  beetles  of  these  or 
other  families  from  all  over  the  world.  L.  Mints,  1233  N.  Orange  Grove, #3,  Los  Angeles,  CA  90046. 

CATALOG:  Beetles,  butterflies,  and  moths  from  Africa,  USA,  Brazil,  and  most  places  ...  64  page  catalog  for 
$1 .00.  Complete  Scientific,  P.O.  Box  307,  Round  Lake,  IL  60073. 

INDIAN  COLEOPTERA:  For  sale,  beetles  of  all  families,  mostly  unmounted  papered  specimens  with  full  data 
Individual  families  can  be  supplied,  by  arrangement  with  specialists.  Beetles  from  soil/litter,  M.  V.  light, 
pitfall  and  malaise  traps  and  with  ecological  data  For  further  information  and  rates,  write  K.  D  Ghorpade, 
Dept.  Ent.,  Univ.  Agril.  Sci.,  Bangalore  560024,  INDIA. 

PURCHASE  OR  EXCHANGE:  Wanted— North,  Central,  and  South  American  Cerambycidae,  offered— European 
Cerambycidae.  Dr.  Peter  Schurmann,  A-9020  Klagenfurt,  Beethoven-strasse  46,  AUSTRIA 

EXCHANGE:  Wanted— Dytiscidae  of  world;  offered— beetles  from  central  Europe  Witold  Wiezlak,  04-607 
Warszawa,  Trawiasta  29  B,  POLAND. 

EXCHANGE  OR  BUY:  Buprestidae  of  the  world,  interested  in  all  genera.  Exchange  for  southwestern  U.S.  spe¬ 
cies.  Charles  L.  Bellamy,  2009  Barranca,  Newport  Beach,  CA  92660. 

EXCHANGE:  Arizona  Coleoptera  of  all  families  available;  ask  for  my  list  and  send  yours.  Dr.  Rudolph  Lenczy, 
126  Los  Robles,  Green  Valley,  AZ  85614. 

FREE:  Moore  and  Legner,  Catalogue  of  the  Staphylinidae  of  America  North  of  Mexico;  Bibliography  to  same; 
keys  to  the  genera  of  same.  Ian  Moore,  Dept,  of  Biological  Control,  Univ.  of  California,  Riverside,  CA  92521 . 

LIVING  INSECTS:  Rhinoceros  beetles,  cerambycids,  scarabs,  etc.,  and  many  other  well  preserved  beetles 
and  butterflies  from  Burma,  Thailand,  Borneo,  Laos,  Celebes,  Sumatra,  India,  Papua  New  Guinea.  The 
Global  Colosseum,  T.  Pagar  POB  1 1 ,  Tanjong  Pagar— Spore  2,  Box  1 1 ,  Tanjong  Pagar  Road,  Singapore. 

WANTED:  Melolonthinae,  determined  or  undetermined,  from  anywhere  in  the  world.  Am  building  up  reference 
material  for  proposed  studies  in  the  higher  classification  of  this  group.  Will  trade  or  purchase.  Alan  R. 
Hardy,  Insect  Taxonomy  Laboratory,  Calif.  Dept.  Food  &  Agriculture,  1220  “N"  St.,  Sacramento,  CA  95814. 

EXCHANGE:  Will  trade  North  and  Central  American  Coleoptera  for  Odonata  (dragonflies)  from  anywhere 
Will  buy  specimens  of  Odonata  from  any  area  outside  of  the  USA.  I  particularly  want  neotropical  material. 
Carl  Cook,  Box  16,  Center,  KY  42214. 

INSECT  PINS  (1978):  Standard  Black,  $8.50  per  1000,  prompt  service.  Clair  Armin,  191  W.  Palm  Ave.,  Reedley, 
C A  93654. 

WANTED:  Collectors  interested  in  rearing  and/or  collecting  Cerambycidae  for  exchange  of  same.  Especially 
interested  in  contacts  in  Texas,  Florida,  Colorado,  and  the  Northeast.  Jim  Cope,  6689  Mt.  Holly  Dr.,  San 
Jose,  CA  95120. 

SCARABAEIDAE:  Accurate  identifications  on  all  Phyllophaga  spp.  of  the  U.  S.  and  Canada.  Will  sort  from  light 
trap  material.  Identifications  of  alcoholic  or  pinned,  individual  or  institutional  specimens.  William  E 
Gavin,  Dept,  of  Entomology,  Oregon  State  University,  Corvallis,  OR  97331 . 
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APION  (TRICHAPION)  CANDYAE,  NEW  SPECIES 
(COLEOPTERA:  CURCULIONIDAE),  A  GALL-MAKER 
ON  LEAF  PETIOLES  OF  ERYTHRINA  BERTEROANA 
URBAN  (FABACEAE)  IN  EL  SALVADOR 


Donald  R.  Whitehead 

Systematic  Entomology  Laboratory,  IIBIII,  Federal  Research, 
Science  &  Education  Administration,  USDA1 


Abstract 

Apion (Trichapion)  candyae,  new  species  (San  Vicente,  El  Salvador) 
orms  galls  on  leaf  petioles,  petiolets,  and  midveins  of  Erythrina  ber- 
teroana  Urban.  A  member  of  a  poorly  understood  complex  including  many 
species  with  striking  secondary  sexual  modifications,  A.  candyae  is  particu¬ 
larly  rich  in  such  modifications.  An  attempt  to  determine  precise  relation- 
ships  by  comparisons  of  characteristics  mentioned  in  published  descriptions 
ailed,  because  the  data  matrix  was  insufficiently  rich  in  usable  specializa¬ 
tions  i.e.,  derived  characteristics  shared  among  2  or  more  taxa.  However 
presently  available  data  indicate  that  the  narrowest  interpretation  is  of 
shared  ancestry  with  the  Mexican  A.  sleeperi  Kissinger,  another  species  with 
numerous  bizarre  male  specializations.  With  some  reservations  these  2 
species  are  retained  in  the  nigrum  group  of  the  subgenus  Trichapion. 


mong  numerous  tropical  American  weevils  submitted  by  agronomists 
to  the  Systematic  Entomology  Laboratory  for  identification,  an  unusually 
elegant  and  obviously  undescribed  species  of  Apion  was  represented  by  2 
small  samples  from  a  major  pinto  bean  growing  region  in  El  Salvador 
Upon  inquiry,  however,  I  learned  that  this  species  is  not  a  pest  of  these  beans, 
but  rather  a  gall  maker  on  another  commercially  exploited  legume. 


Identification  Characteristics  of  A.  candyae 

At  present,  no  keys  exist  for  identification  of  Apion  females  of  Central 
America,  and  females  of  A.  candyae  therefore  can  be  confidently  recog¬ 
nized  only  by  association  with  males. 

Males  of  A.  candyae  trace  readily  to  the  subgenus  Trichapion  in  Kis¬ 
singer  s  key  to  subgenera  (1968:256),  and  they  are  easily  distinguished  from 

°t1h' 61  ^pum  by  the  Allowing  set  of  secondary  sexual  characteristics: 
Middle  tibia  mucronate;  antennal  funicle  and  front  tibia  ciliate;  and  front 

nn«c.^d  e,,ffm°ra  enlarSed-  Kissinger’s  key  to  species  of  Trichapion 
U bo. 117)  will  distinguish  A.  candyae  by  modification  of  couplet  6: 


6. 


Antennal  funicle  and  front  tibia  ciliate;  front  and  middle 

femora  swollen  .  a  rnnrjvn„  n  c_ 

n  ,  . canayae,  n.  sp. 

Combination  of  characters  not  as  above  ga 


'Mail  address:  c/o  U.  S.  National  Museum,  Washington,  D.  C.  20560. 
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WHITEHEAD:  APION  CANDYAE 


6a.  Basal  segment  of  front  tarsus  elongate,  ciliate  beneath . 

. A.  mirandum  Kissinger 

—  Basal  segment  of  front  tarsus  neither  elongate  nor  ciliate  beneath . 7 


Apion  (Trichapion)  candyae  Whitehead,  new  species 

(Fig.  1) 

Type-material.  Holotype  male  (USNM  #75078)  and  6  paratypes 
labelled  “EL  SALVADOR  San  Vicente  on  beans  (71-11329)”;  3  paratypes 
labelled  “SALV.  San  Vicente,  on  Pito  (legume)  72-12588”.  In  U.S.  Na¬ 
tional  Museum  of  Natural  History;  some  paratypes  will  be  distributed  to 
other  museums. 

Comments.  Dr.  Floyd  Smith  (pers.  comm.)  informed  me  that  “Pito” 
might  be  a  transcription  error  for  “Pinto,”  since  pinto  beans  are  a  major  crop 
grown  in  the  vicinity  of  San  Vincente.  However,  Ing.  Agr.  Jose  Enrique 
Mancia  C.  (pers.  comm.)  states  that  A.  candyae  forms  galls  on  leaf  petioles 
and  midveins  of  a  different  kind  of  legume,  Erythrina  berteroana  Urban 
(locally  called  “pito”  or  “quelite”),  and  that  larvae  and  pupae  are  para¬ 
sitized  by  Triaspis  sp.,  a  braconid.  Except  for  one  species  that  develops  in 
female  willow  aments  and  two  that  are  stem  borers  of  Compositae,  Apion 
(Trichapion)  larvae  develop  mainly  in  fruits  and  flower  buds  of  various 
legumes  (Kissinger  1968),  and  discovery  of  gall-making  is  most  unexpected. 

Standley  and  Calderon  (1925)  reported  that  Erythrina  rubrinervia 
H.B.K.  is  exploited  in  El  Salvador,  the  young  flowers  and  leaves  used  to 
flavor  various  kinds  of  foods  during  preparation.  The  name  E.  rubrinervia, 
however,  is  not  correctly  applied;  according  to  Krukoff  and  Barneby  (1974), 
the  proper  name  for  the  species  is  E.  berteroana. 

I  examined  all  specimens  of  Central  American  Erythrina  in  the  U.S.  Na¬ 
tional  Herbarium,  and  I  found  that  Standley’s  collections  of  E.  rubri¬ 
nervia  from  El  Salvador  have  been  reidentified  as  E.  berteroana  by  Kru¬ 
koff.  On  one  of  these  specimens,  Standley  had  noted  that  flowers  may  be 
fried  with  eggs  or  boiled  and  that  leaves  may  be  cooked  with  beans.  None 
of  the  plant  specimens  examined  had  evidence  of  galls  or  any  other  evi¬ 
dence  of  Apion  infestation. 

Description.  Length  2.55-2.90  mm;  width  1.22-1.26  mm.  Body  (fig.  1)  of  average 
form;  entirely  black,  elytra  with  faint  bluish  luster;  vestiture  white,  fine,  sparse, 
nearly  uniform  above,  condensed  laterally  on  venter  of  head  and  thorax.  Male  beak 
(figs.  2,  5)  0.97-1.00  x  length  of  pronotum;  in  side  view  feebly  curved,  slightly 
tapered  toward  apex,  with  prominent  ventral  lamella  between  antennal  insertions; 
in  dorsal  view  moderately  expanded  toward  antennal  insertions,  sides  nearly  par¬ 
allel  in  apical  1/3;  dorsal  surface  alutaceous  and  coarsely  punctate  in  basal  4/5, 
polished  and  minutely  punctate  in  apical  1/5,  vestiture  conspicuous.  Female  beak 
(figs.  4,  6)  1.17-1.19  x  longer  than  pronotum;  in  side  view  nearly  parallel  and  strongly 
arcuate  in  apical  1/2,  without  ventral  lamella  between  antennal  insertions;  in  dor¬ 
sal  view  strongly  expanded  at  antennal  insertions;  dorsal  surface  minutely  punc¬ 
tate,  vestiture  inconspicuous.  Antenna  of  male  inserted  at  basal  0.31-0.33  of  beak,  at 
distance  in  front  of  eye  1.3-1. 4  x  greater  than  width  of  frons;  antenna  of  female  in¬ 
serted  at  basal  0.21-0.24  of  beak,  at  distance  in  front  of  eye  1.0-1.2  x  greater  than  width 
of  frons;  dorsal  margin  of  scrobe  of  male  slightly  oblique  posteriorly,  of  female 
nearly  evenly  descending.  In  dorsal  view,  eye  moderately  prominent,  eye  of  male 
proportionately  large  (0.54-0.55  x  as  long  as  beak),  eye  of  female  smaller  (0.33- 
0.34  x  as  long  as  beak);  frons  1.5-1. 6  x  as  wide  as  apex  of  beak,  with  long,  deep  median 
sulcus  bordered  on  each  side  by  1  or  2  rows  of  coarse  punctures;  in  profile,  dorsal 
margin  of  head  strongly  convex  above  eye,  strongly  declivitous  behind;  ventral 
surface  of  head  (fig.  3)  with  lateral  ridges  low,  obscured  by  dense  vestiture.  Prothorax 
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at  base  1.08-1.14  x  wider  than  long,  apex  0.65-0.69  x  wide  as  base;  in  dorsal  view  sides 
parallel  behind  middle,  apex  strongly  constricted,  base  strongly  flanged;  in  side 
view  dorsal  margin  feebly  convex;  on  dorsal  surface  punctures  0.03-0.04  mm  in  di¬ 
ameter,  shallow,  bearing  scales  0.05-0.06  mm  long,  interspaces  much  wider  than  di¬ 
ameter  of  punctures,  coarsely  alutaceous;  basal  fovea  shallow,  broad.  Scutellum 
long,  triangular,  acute.  Elytra  at  humeri  1.43-1.46  x  wider  than  prothorax  at  base, 
2.62-2.70  x  longer  than  pronotum,  1.62-1.70  x  longer  than  wide;  intervals  at  middle 
about  twice  as  wide  as  striae,  moderately  convex;  intervals  1-3  with  2  partly  con¬ 
fused  rows  of  scales,  intervals  4-9  with  single  row  of  scales,  scales  of  intervals  about 
0.04  mm  long,  scales  of  strial  punctures  about  0.03  mm  long;  intervals  7  and  9  with 
long  specialized  seta  toward  apex;  striae  deep,  moderately  coarse,  not  sharply  de¬ 
fined,  on  apex  join  2  +  9  (or  1  +  2  +  9)-(3  +  4)  +  (7  +  8)— 5  +  6,  no  pits  at  strial  junctures. 
Male  characters',  tibia  2  with  long,  prominent  mucrone  (fig.  7);  beak  with  prominent 
ventral  lamella;  antenna,  front  tibia,  and  front  femur  with  long  ventral  cilia;  front 
and  middle  femora  moderately  swollen;  appendages  elongate,  hind  femur  extended 
far  beyond  elytral  apex.  Phallus  (figs.  8,  10)  in  side  view  moderately  convex,  apex 
abruptly  produced  ventrally;  in  dorsal  view  sides  tapered  from  base  to  apex;  internal 
sac  without  conspicuous  armature;  posterior  apophyses  0.40-0.48  x  as  long  as  rest  of 
median  lobe.  Paramere  (fig.  9)  moderately  long,  moderately  slender;  apical  lobes 
long;  without  macrotrichia;  transverse  clear  areas  broadly  continuous  medially; 
with  short,  slender  lateral  articulation  to  basal  piece;  basal  median  area  pro¬ 
duced,  feebly  crested. 

Dedication.  I  am  pleased  to  name  this  species  after  Candy  Feller,  in 
thanks  and  appreciation  for  preparing  many  fine  illustrations  to  grace  my 
technical  contributions. 

Evolutionary  Considerations 

Attempts  to  determine  precise  cladistic  relationships  of  A.  candy ae 
proved  fruitless.  This  species  seems  to  be  most  closely  related  to  A.  sleep- 
eri  Kissinger  and,  accordingly,  is  tentatively  assigned  to  the  nigrum  group 
of  the  subgenus  Trichapion  (see  Kissinger  1968).  This  conclusion  and  at¬ 
tendant  problems  are  discussed  below. 

Kissinger  assigned  114  North  and  Central  American  Apion  species  to  the 
subgenus  Trichapion,  all  having  at  least  1  male  secondary  sexual  charac¬ 
ter:  Middle  tibia  mucronate.  In  most  species,  the  front  and/or  hind  tibiae 
are  also  mucronate;  moreover,  many  species  have  additional  male  sec¬ 
ondary  sexual  characters,  some  of  them  extraordinarily  distinctive.  Males 
of  A.  candyae  have  only  the  middle  tibia  mucronate  but  have  an  unusually 
large  suite  of  other  secondary  characters. 

Kissinger  divided  the  subgenus  into  the  aurichalccum  and  patruele  sec¬ 
tions,  characterized  thus:  (1)  vestiture  usually  dense  versus  sparse;  (2)  ely¬ 
tra  usually  with  2  or  more  specialized  setae  versus  only  1  seta;  (3)  ventral 
lateral  ridges  of  rostrum  generally  strongly  developed  versus  feebly  de¬ 
veloped;  and  (4)  paramere  generally  without  versus  with  macrotrichia.  A. 
candyae  has  sparse  vestiture,  2  specialized  elytral  setae,  feeble  ventral 
lateral  ridges  on  the  rostrum,  and  no  macrotrichia  on  the  paramere— thus 
having  2  characteristics  in  common  with  each  section. 

Three  species  groups  contain  species  with  males  having  only  the  middle 
tibia  mucronate:  spinitarse  group  ( aurichalceum  section),  10  (of  18)  species; 
punctulirostre  group  (same  section),  3  (of  3)  species;  and  nigrum  group 
( patruele  section),  1  (of  15)  species.  Relationships  within  and  among  these 
3  species  groups  are  unclear,  and  the  2  larger  groups  probably  are  not  nat¬ 
ural  assemblages.  Only  these  3  groups  are  considered  here,  because  A. 
candyae  shares  known  apotypic  character  states  with  no  members  of  other 
species  groups. 
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Fig.  1,  Apion  candyae,  habitus  view  of  male 
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From  Kissinger  s  species  descriptions,  the  only  character  systems  that 
can  be  readily  analyzed  for  all  pertinent  species  involve  reduction  se¬ 
quences  for  the  specialized  elytral  setae  and  the  male  tibial  mucrones, 
plus  various  apotypic  male  secondary  sexual  characteristics.  A  full  analy¬ 
sis  by  numerical  cladistics  (sensu  Willis  1971)  cannot  be  made  from  these 
characters  because  no  sufficiently  rich  data  matrix  can  be  generated.  This 
is  because  some  species  lack  apotypic  states  and  because  many  of  the  apo¬ 
typic  states  pertain  only  to  single  species;  in  other  words,  suitable  charac¬ 
ter-distribution  patterns  are  too  few  for  fruitful  comparisons. 
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WHITEHEAD:  APION  CANDYAE 


Fig.  5-6,  Apion  candyae,  head  and  rostrum;  5,  male,  lateral;  6,  female, 
lateral. 
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Figs.  7-10,  Apion  candyae,  male  structures:  7,  middle  tibia,  posterior 
aspect,  showing  mucrone;  8,  male  genitalia,  lateral;  9,  paramere,  ventral; 
10,  male  genitalia,  ventral. 
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In  Trichapion,  reduction  sequences  for  the  specialized  elytral  setae 
probably  represent  2  character  systems.  Many  species  representing  various 
species  groups  have  minute  setae  on  interval  3;  absence  is  interpreted  as  a 
reduction,  but  this  character  is  so  difficult  to  interpret  that  I  regard  it  as 
unusable.  A  more  promising  situation  exists  for  the  larger  specialized  setae 
of  intervals  7  and  9.  I  consider  as  plesiotypic  the  presence  of  1  seta  each  on 
intervals  7  and  9,  with  reductions  to  presence  of  only  1  seta  per  elytron  as 
apotypic.  This  interpretation  may  be  oversimplified  because  some  species 
may  have  an  extra  seta  (which  I  tentatively  regard  as  adventive  or  apo¬ 
typic)  and  because  no  detailed  analysis  of  setal  positions  has  been  made; 
there  may  or  may  not  be  a  more  complex  system  of  elytral  chaetotaxy 
than  interpreted  here.  Moreover,  the  character  system  is  not  completely 
satisfactory  for  cladistic  analysis  because  (a)  the  setae  are  difficult  to  ob¬ 
serve  and  are  subject  to  abrasion,  hence  may  not  have  been  accurately  de¬ 
scribed  for  all  species;  (b)  presence  or  absence  may  vary  within  species;  and 
(c)  the  reduction  sequences  are  not  restricted  to  this  part  of  the  genus.  In 
having  the  plesiotypic  condition  of  setae  on  intervals  7  and  9,  A.  candy ae 
agrees  with  A.  sleeperi  of  the  nigrum  group  and  most  members  of  the  spini- 
tarse  and  punctulirostre  groups. 

Reduction  sequences  for  male  tibial  mucrones  in  Trichapion  are  from 
mucrones  present  on  all  3  tibiae,  through  present  on  either  tibiae  1  and  2  or 
tibiae  2  and  3,  to  present  on  tibia  2  only.  In  some  instances,  the  mucrone 
of  tibia  1  is  relatively  small  and  may  represent  a  reversal.  However,  the 
extreme  of  having  only  tibia  2  mucronate  is  clearly  apotypic,  and  in  this 
respect  A.  candy  ae  agrees  with  A.  sleeperi  of  the  nigrum  group,  all  species 
of  the  punctulirostre  group,  and  more  than  half  of  the  species  of  the  spini- 
tarse  group. 

Among  the  other  secondary  male  sexual  characters,  some  are  autapo- 
typic  in  single  species  and  thus  of  no  use  for  assessing  relationship.  Others 
are  apotypic  in  single  species  of  2  different  species  groups  but  do  not  coin¬ 
cide  with  apotypic  states  for  other  characters,  and  these  also  are  of  little 
use  for  cladistic  analysis.  Other  characteristics  are  apotypic  in  several  spe¬ 
cies  within  a  species  group  and  do  tend  to  overlap  with  one  another,  so  that 
these  are  of  potential  use  for  cladistic  analysis.  A.  candy  ae  and  A.  sleeperi 
have  such  characteristics  in  common  only  with  one  another  and  with  A. 
heterogeneum  Sharp  of  the  nigrum  group:  Ciliate  antenna  (all  3  species); 
ciliate  tibia  1  {A.  candy  ae,  A.  heterogeneum );  elongate  appendages  (A.  can¬ 
dy  ae,  A.  sleeperi)-,  and  swollen  femora  1  and  2  ( A .  candy  ae,  A.  sleeperi). 

In  summary,  A.  candy  ae  and  A.  sleeperi  both  have  an  exceptionally 
large  number  of  secondary  sexual  characteristics,  and  apotypic  states  of  4 
of  these  are  shared  and  presumed  to  be  synapotypic.  I  therefore  presume 
that  these  2  species  shared  a  common  ancestor  to  the  exclusion  of  other  de¬ 
scribed  species.  They  tentatively  are  assigned  to  the  nigrum  group  for  the 
following  2  reasons:  (1)  the  only  apotypic  condition  shared  with  members 
of  the  spinitarse  and  punctulirostre  groups  is  mucrone  number,  and  this  con¬ 
dition  appears  to  have  been  independently  derived;  and  (2)  certain  special¬ 
ized  conditions  are  shared  with  A.  heterogeneum  of  the  nigrum  group,  and 
these  may  be  synapotypic. 

Natural  history  data  may  prove  to  be  a  rich,  untapped  source  for  evo¬ 
lutionary  comparisons.  Unfortunately,  no  such  information  is  presently 
available  for  any  members  of  the  spinitarse  or  punctulirostre  groups.  Lar- 
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vae  of  several  members  of  the  nigrum  group  are  known  to  develop  in  pods 
of  various  legumes,  but  natural  history  data  are  lacking  for  A.  sleeperi  and 
A.  heterogeneum,  the  two  species  thought  to  be  most  closely  related  to  A. 
candy  ae. 

In  conclusion,  data  on  Apion  are  inadequate,  and  certain  character  sys¬ 
tems  that  might  seem  suitable  for  cladistic  analysis  are  insufficient.  Indeed, 
this  is  one  reason  why  Apion  is  such  an  enormous  genus;  nobody  has  yet 
discovered  suitable  means  to  divide  it  into  discrete,  natural  groups.  Ex¬ 
ternal  structural  characteristics  and  male  genital  characteristics  have  been 
examined  in  some  depth,  but  to  resolve  questions  of  relationships  it  will  be 
necessary  to  survey  for  other  kinds  of  character  systems. 
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The  Coleopterists  Society 


Minutes  of  Annual  Meeting 

The  10th  annual  meeting  of  the  Coleopterists  Society  was  held  November  28, 
1977,  at  the  Sheraton  Hotel  in  Washington,  D.C.,  in  conjunction  with  the  national 
meetings  of  the  Entomological  Society  of  America.  The  meeting  was  chaired  by  Presi¬ 
dent  Allen  who  welcomed  members  and  called  the  meeting  to  order. 

1.  Minutes  of  1976  meeting  were  accepted  as  published  in  the  Bulletin  Vol 
31(3),  1977. 

2.  Secretary  Gordon  reported  to  the  membership  on  business  discussed  at  the  ex¬ 
ecutive  committee  meeting  held  earlier,  as  follows.  Associate  editor.-lt  was  pro¬ 
posed  that  an  associate  editor  be  appointed  to  assist  Don  Whitehead;  this  proposal 
was  voted  on  and  accepted.  Delinquent  members— Terry  Erwin  requested  permission 
to  drop  members  delinquent  in  payment  of  dues;  this  request  was  approved.  Asso- 
ciation  of  Systematic  Collections—  Gordon  informed  the  committee  that  the  Coleop- 
tensts  Society  has  been  accepted  for  membership  in  the  ASC. 
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3.  Officer’s  Reports. 

a.  Treasurer  Erwin,  report  appended. 

b.  Editor  Whitehead,  report  appended. 

c.  Secretary  Gordon  reported  the  election  results.  Horace  Burke  is  our  new 
President-Elect;  new  council  members  are  W.  Wittmer,  Dave  Kavanaugh,  and  Bill 
Gibson. 

4.  Ross  Arnett  gave  a  progress  report  on  the  North  American  Beetle  Fauna  Proj¬ 
ect.  He  stated  that  the  yellow  version  is  out  and  gave  some  details  on  how  these  ver¬ 
sions  are  currently  prepared.  Almost  all  major  families  are  completed  for  the 
yellow  checklist. 

5.  John  Kingsolver  reported  on  the  Coleoptera  Catalog,  report  appended. 

6.  President  Allen  notified  the  membership  of  the  appointment  of  Robert  Gordon 
as  associate  editor  of  the  Bulletin,  this  action  having  been  previously  approved  by 
the  executive  committee.  President  Allen  also  notified  members  of  the  1978  meeting 
to  be  held  in  Houston  in  conjunction  with  the  ESA  meeting.  President  Allen  then 
said  that  the  hospitality  affair  following  the  business  meeting  was  to  be  held  at 
Ellen’s  Irish  Pub,  1636  Connecticut  Ave. 

7.  Henry  Howden  suggested  an  informal  Coleopterists  get-together  on  Novem¬ 
ber  29. 

8.  President  Allen  installed  the  new  president,  Bob  Woodruff. 

9.  President  Woodruff  thanked  Tommy  Allen  and  Frank  Young  for  the  talks 
presented  prior  to  the  business  meeting.  Woodruff  appointed  Henry  Howden  and 
Terry  Erwin  as  coordinators  for  the  proposed  get-together  on  November  29,  and  ap¬ 
pointed  the  following  members  to  the  nominating  committee;  Dan  Johnson,  Eric 
Smith,  Elbert  Sleeper,  Dave  Kavanaugh. 

10.  George  Ball  motioned  to  adjourn,  motion  seconded  and  approved. 

—Robert  Gordon 
Secretary  (1977) 


Editor’s  Report 

During  the  years  1971-1977  (Vols.  25-31),  The  Coleopterists  Bulletin  has  grown 
steadily  as  the  Society  has  grown  in  membership.  Total  pagination  for  each  volume 
is  the  following:  25,  144  p;  26,  208  p;  27,  200  p;  28,  244  p;  29,  356  p;  30,  368  p;  and  31, 
384  p.  Annual  indexes  have  not  been  prepared.  Since  the  Society  maintains  a  supply 
of  back  issues  for  volumes  25  through  present  only,  a  cumulative  index  of  some  sort 
would  be  desirable,  perhaps  on  a  5-year  basis;  however,  preparing  such  an  index  would 
require  more  time  than  is  available  to  me. 

During  my  editorship  (Vols.  30-31),  126  manuscripts  were  published;  only  2  were 
rejected,  although  some  others  required  major  work.  These  volumes  included  18  pages 
for  Society  business  and  similar  material,  and  volume  31  included  5  pages  of  The 
Coleopterists  Newsletter.  A  rough  breakdown  of  the  published  articles  by  length  and 
content  is  given  in  the  following  table. 


General  subject  matter 

l-4pp 

5-8pp 

9-16pp 

17-42pp 

Total 

Systematics,  morphology,  distribution 
Adult 

47 

20 

12 

5 

85 

Larva 

2 

5 

1 

8 

Life  history,  ecology,  behavior 

15 

11 

3 

29 

Techniques,  technology 

3 

1 

1 

4 

History  of  science 

1 

Total 

68 

36 

16 

6 

126 

Having  now  eliminated  an  earlier  backlog  of  manuscripts,  and  having  evolved 
a  set  of  what  we  hope  are  efficient  procedures,  we  now  expect  to  keep  editorial  delays 
to  an  acceptable  minimum.  Six  of  the  8  numbers  published  for  volumes  30-31  were 
issued  late,  some  by  more  than  a  month;  in  the  future,  delays  in  publication  date 
should  disappear,  save  for  problems  beyond  the  control  of  the  editor’s  office.  The 
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backlog  of  unpublished  manuscripts  has  dropped  to  the  point  that  the  normal  waiting 
period  should  not  exceed  6  months.  All  manuscripts  are  now  processed  on  receipt- 
acknowledgment  preliminary  examination  by  Dr.  Gordon  or  me,  submittal  for  out¬ 
side  review,  detailed  examination  by  editor’s  office,  return  to  author  if  needed  and 
prepared  for  pnnter. 

For  better  balance  and  broader  appeal,  more  articles  of  general  interest  are 
elsewhere  ^ere^ore  rePeat  a  previous  plea— please  do  not  send  your  best  material 


—Donald  R.  Whitehead 
Editor  (1977) 


Treasurer’s  Report 


Amendment  to  report  of  November  27, 1976. 

Should  read: 

Income  over  disbursements 
Total  assets  carried  into  1977 

Financial  Statement  November  27, 1976  to  November  25, 1977. 

(Auditing  Committee:  Joyce  A.  Utmar,  J.  M.  Kingsolver,  T.  J.  Spilman) 


$92.34 

$14,858.61 


Assets: 

Balance  from  1976  (November  27) 

Income: 

Page  charges,  separates,  postage  on  separates 
charged  to  authors 
Membership  dues,  subscriptions 
Back  issues 

Interest  on  savings  and  certificate  at 
Northern  Virginia  Savings  and  Loan 
(January  1,  1977  -  November  7,  1977) 

Bank  error 


Balance  of  credits 
Disbursements: 

Printers  cost  of  Bulletin  production 
Addressograph  service  and  envelopes 
Inkblot  Co.  services  and  materials 
Second  class  mailing  permit/ postage 
(Woodruff,  Gordon,  Erwin,  Whitehead) 
Copycat  Printers  (Ballots,  dues  notices) 
Overpayment  (subscriptions) 
(Moore-Cottrell  Agency,  Ebsco  Agency) 
Associate  Membership  ASC 
Service  charges,  Riggs  Bank 
Bounced  check 

Balance  of  debits 

Disbursements  over  income 
(NOTE:  This  is  due  to  picking  up  2  1976  Bulletin 
issues  on  this  report  rather  than  the  usual  1,  and 
failure  of  several  members  to  pay  dues  on  time.) 

Total  assets  carried  into  1978 


$14,858.61 


2,417.50 

6,099.85 

14.50 


474.68 

2.50 

$9,009.03 

$23,867.64 


$8,404.86 

717.57 

259.05 

372.80 

43.68 

30.00 

25.00 

3.30 

8.00 

$9,864.26 

$855.23 


$14,003.38 


—Terry  L.  Erwin 
Treasurer  (1977) 
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Report  on  Coleoptera  Catalog 

The  taxonomic  portions  of  the  catalogs  for  3  families— Heteroceridae,  Cupesidae, 
and  Platypodidae— are  complete  and  ready  for  printing.  Indices  still  need  proofing. 

Introductory  sections  which  will  be  used  in  each  fascicle  have  been  written  and 
are  now  being  set  in  type.  Publication  of  these  3  fascicles  is  expected  by  mid-1978. 

John  M.  Kingsolver 


What  Should  Be  Published  in  The  Coleopterists  Bulletin ? 

It  has  been  said  that  what  appears  in  a  scientific  journal  should  be  new,  true,  or 
important.  Does  that  fit  us? 

What  is  our  Society? 

We  are  an  organization  devoted  to  the  study  of  beetles.  We  are  not  a  society  of 
scientists  alone,  but  of  all  people  interested  in  the  study  of  beetles. 

Therefore,  our  journal  should  include  not  only  what  is  new,  true,  or  important, 
but  also  what  is  interesting.  This  is  one  reason  why  the  Coleopterists  Newsletter  is 
included.  But,  to  make  this  interesting,  someone  has  to  contribute  to  it.  And,  now 
that  Dr.  O’Brien  has  resigned  as  editor,  we  need  someone  to  serve  in  that  capacity. 

These  four  criteria,  then  should  be  borne  in  mind  by  prospective  authors:  Is  your 
article  new,  true,  important,  or  interesting?  Better  yet,  is  it  all  four? 

Who  is  your  audience?  Your  present  audience  is  the  entire  membership.  But  re¬ 
member,  too,  that  your  audience  will  grow  in  the  future.  This  means  that  you  should 
always  write  concisely,  clearly,  and  completely. 

What  happens  to  your  manuscript? 

The  Coleopterists  Bulletin  is  a  refereed  journal-all  manuscripts  are  reviewed  by 
someone  outside  the  editor’s  office  before  publication— but  because  of  the  nature  of 
the  Society  very  few  manuscripts  are  rejected.  Many  manuscripts,  however,  need  some 
help  before  they  are  ready  for  publication.  A  brief  review  of  the  editorial  process  is 
given  below.  Bear  in  mind  that  this  is  a  spare  time  operation,  and  hence  that  delays 
are  likely  to  occur  at  any  point  along  the  way. 

1—  Manuscript  received,  logged,  acknowledged. 

2—  Manuscript  to  associate  editor  for  initial  review  and  submittal  to  referees. 

3—  Manuscript  and  comments  to  editor  for  review,  editing,  and  return  to  author. 

4—  Manuscript  to  author  for  correction. 

5—  Manuscript  to  editor  for  preparation  for  printing. 

6—  Manuscript  to  printer. 

7—  Galley  proof  to  editor  for  distribution  and  for  preparation  of  mock-up. 

8—  Galley  proof  to  author  for  correction. 

9—  Galley  proof  and  mock-up  to  printer. 

10— Page  proof  to  editor  for  final  check. 


What  should  be  published  in  The  Coleopterists  Bulletin ? 

That  is  up  to  you.  I  would  like  a  product  that  is  balanced  from  the  standpoints 
of  what  is  new,  true,  important,  and  interesting.  But,  what  appears  in  print  depends 
on  what  is  in  the  manuscripts  received.  What  do  you  want  to  see  in  The  Coleopterists 
Bulletin ? 

D.  R.  Whitehead 
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WEST  INDIAN  COCCINELLIDAE  II  (COLEOPTERA): 
SOME  SCALE  PREDATORS  WITH  KEYS 
TO  GENERA  AND  SPECIES 


Robert  D.  Gordon 


Systematic  Entomology  Laboratory,  IIBIII, 

Sci.  and  Educ.  Admin.,  USDA1 

Abstract 

Several  West  Indian  species  of  Coccinellidae,  mostly  scale  predators 
are  described  or  discussed  with  host  data  recorded.  Five  tribes  are  represented 
in  this  material  and  dealt  with  as  follows.  Microweisini;  key  to  species  of 
C occidophilus,  Coccidophilus  cariba,  n.  sp.,  described.  Scymnillini;  kev  to 
genera  Viridigloba  imitator  new  genus  and  species  described,  key  to  species 
of  Zagloba,  Scymnus  (Nephus)  aeneipennis  Sicard  transferred  to  Zagloba. 
Scymnim;  key  to  genera,  key  to  species  of  Nephaspis,  Nephaspis  nigra,  n. 
sp.,  described.  Cryptognathini;  Delphastopsis  amazonica  Casey  transferred 
to  Calloeneis,  Calloeneis  bennetti,  n.  sp.,  described.  Ortaliini;  new  color 
form  of  Zenoria  emarginata  Gordon  placed  in  key. 


Among  specimens  recently  received  from  F.  D.  Bennett  of  the  Common¬ 
wealth  Institute  of  Biological  Control,  Curepe,  Trinidad,  were  some  un- 
descnbed  or  rarely  collected  predators  belonging  to  the  beetle  family 
Coccinellidae.  The  purposes  of  this  paper  are  to  describe  the  new  species, 
provide  keys  for  identification  of  genera  and  species,  and  record  host  data, 
t  he  5  tribes  involved  are  Microweisini,  Scymnillini,  Scymnini,  Cryptogna- 
thini,  and  Ortaliini. 

Types  and  other  sPecimens  are  in  the  collections  of  the  British  Museum 
(Natural  History),  F.  D.  Bennett,  and  the  U.  S.  National  Museum  (USNM). 
In  this  paper  I  provide  descriptions  and  names  for  those  species  representing 
tribes  or  genera  in  which  I  have  previously  done  some  research.  Keys  to 
genera  and  species  are  provided  in  cases  where  classification  has  reached  a 
stage  where  the  keys  have  some  significance.  References  to  reviews  or  re¬ 
visions  of  genera,  tribes  or  subfamilies  are  included  and  are  listed  in  the 
discussion  of  the  appropriate  taxon. 


Tribe  Microweisini 

This  tribe  is  a  member  of  the  subfamily  Sukunahikoninae,  recently  re¬ 
vised  for  the  Western  Hemisphere  (Gordon  1977).  The  only  known  West 
ndian  member  of  the  genus  Coccidophilus  is  described,  and  a  key  to  all 
described  species  is  presented. 


'Mail  address:  c/ o  U.  S.  National  Museum,  Washington,  D.  C.  20560. 


206 


GORDON:  WEST  INDIAN  COCCINELLIDAE 


Key  to  species  of  Coccidophilus 

1.  Punctures  on  elytron  coarse,  dense,  2  or  3  times  as  large  as 

pronotal  punctures;  Baja  California .  C .  peninsularis  (Gordon) 

1'.  Punctures  on  elytron  fine,  sparse,  not  obviously  larger  than 

pronotal  punctures;  not  known  from  Baja  California .  2 

2(1').  Head  and  pronotum  distinctly  paler  in  color  than  elytron; 

West  Indies . C*  cariba,  n.  sp. 

2'.  Head  and  pronotum  not  paler  than  elytron;  not  known  from 

the  West  Indies  .  3 

3(2').  Anterolateral  line  on  pronotum  not  joining  lateral  margin, 

visible  to  posterior  margin;  western  United  States . 

. C.  atronitens  (Casey) 

3'.  Anterolateral  line  on  pronotum  joining  lateral  margin,  not 

visible  to  posterior  margin .  4 

4(3').  Anterior  portion  of  head  short,  less  than  length  of  eye  from 

antennal  insertion  to  apex;  North  America  C.  marginatus  (LeConte) 
4'.  Anterior  portion  of  head  long,  more  than  length  of  eye  from 

antennal  insertion  to  apex;  South  America .  C.  citricola  Brethes 

Coccidophilus  cariba  Gordon,  new  species 

Holotype.- Male,  length  1.0  mm,  greatest  width  0.68  mm.  Form  oval,  convex, 
widest  at  middle  of  elytra.  Color  brownish  piceous  except  pronotum,  head,  lateral 

border  of  elytron  and  mouth  parts  paler  reddish  brown.  Head  shiny,  feebly  aluta- 

ceous,  finely  punctured,  punctures  separated  by  less  than  to  twice  a  diameter.  Pro¬ 
notum  smooth,  shiny,  finely  punctured,  punctures  separated  by  less  than  to  3  times 
a  diameter;  anterolateral  line  widely  separated  from  anterolateral  angle,  lateral 
margin  slightly  flared.  Elytron  smooth,  shiny,  punctures  slightly  coarser  than  on 
pronotum,  separated  by  less  than  to  twice  a  diameter.  Ventral  surface  smooth, 
polished,  with  some  sparse  pubescence  becoming  denser  on  last  2  abdominal  sterna. 
Postcoxal  line  divided,  outer  portion  very  short,  strongly  curved,  inner  line  long, 
complete,  extending  nearly  to  hind  margin  of  first  sternum,  then  outward  to  lateral 
margin.  Genitalia  as  in  figs.  1-3. 

Allotype— Female,  similar  to  male  in  all  respects  except  sexual  characters. 
Genitalia  with  spermathecal  capsule  as  in  fig.  4. 

Variation—  Length  ranges  from  0.85  to  1.10  mm,  width  from  0.60  to  0.71  mm.  Many 
specimens  have  the  pale  reddish-brown  elytral  border  much  more  apparent  than 
described  for  the  holotype.  In  these  specimens  the  pronotum,  head  and  ventral  sur¬ 
face  are  also  paler  in  color  than  in  the  holotype. 

Type-material. — Holotype,  West  Indies,  Antigua,  March,  1976,  with  scales  on  coco¬ 
nut  (USNM  75461).  Allotype  and  8  paratypes,  same  data  as  holotype  (USNM).  Five 
paratypes,  Antigua,  IX-1961,  F.  D.  Bennett,  predaceous  on  Pseudaulacaspis  penta¬ 
gonal ;  1  paratype,  Antigua,  III-1962,  F.  D.  Bennett,  on  cotton;  4  paratypes,  Antigua, 
III-1962,  F.  D.  Bennett,  on  scale  on  Cocos;  4  paratypes,  Antigua,  24-XI-1972,  F.  D. 
Bennett,  assoc,  with  scales  and  whitefly  on  coconut;  1  paratype,  Curacao,  V-1964, 
F.  D.  Bennett,  with  Aspidiotus  destructor  on  Cocos;  1  paratype,  Curacao,  V-1964, 
F.  D.  Bennett,  with  Aspidi  destructor  Signoret  on  Cocas;  Dominica,  Girandel,  HI- 
1965,  F.  D.  Bennett,  on  coffee;  12  paratypes,  Montserrat,  18-3,  25-3,  Hubbard;  1  para¬ 
type,  Montserrat,  Sept.  20,  1934,  R.  G.  Fennah;  on  scale;  3  paratypes,  Montserrat, 
20-IX-39,  R.  G.  Fennah,  on  white  scale;  3  paratypes,  Montserrat,  11-1964,  F.  D.  Ben¬ 
nett;  4  paratypes,  Montserrat,  V-1974,  F.  D.  Bennett,  Aspidiotus  destructor  on  coco¬ 
nut;  1  paratype,  St.  Kitts,  7-7-04,  H.  A.  Ballou;  2  paratypes,  St.  Kitts,  28-IX-1909, 
H.  A.  Ballou,  on  purple  stem  cotton  infested  with  Chionaspis  minor  and  Lecamum 
oleae;  11  paratypes,  St.  Kitts,  IX-10-43,  R.  G.  Fennha,  feeding  on  Aspidiotus ;  4  para¬ 
types,  St.  Kitts,  VI-1966,  on  A.  destructor  on  Cocos;  1  paratype,  St.  Kitts,  XI-1972 
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Figs.  1-4.  Coccidophilus  cariba,  genitalia.  Fig.  1,  male  phallobase,  lat¬ 
eral  view;  figs.  2  and  3,  male  sipho,  entire  and  apex  enlarged;  fig.  4,  female 
spermathecal  capsule. 
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F.  D.  Bennett,  predaceous  on  Aspidiotus  destructor  on  breadfruit;  5  paratypes,  Nevis, 
V-1972,  F.  D.  Bennett,  predaceous  on  Aspidiotus  destructor  on  coconut.  (USNM) 
(BMNH)  (F.  D.  Bennett). 

There  are  4  previously  described  species  of  Coccidophilus,  and  cariba 
usually  may  be  readily  separated  from  these  by  the  characters  used  in  the 
key.  In  addition,  most  specimens  of  C.  cariba  have  a  distinct,  broad,  yellow¬ 
ish-red  border  just  inside  the  lateral  margin  of  the  elytron  which  is  unique 
to  this  species.  C.  cariba  is  the  only  member  of  Coccidophilus  thus  far  known 
from  the  West  Indies,  but  this  is  probably  an  artifact  of  collecting  rather 
than  fact.  The  scale,  Aspidiotus  destructor  Signoret,  is  the  most  commonly 
recorded  host  for  this  species.  In  addition,  Pseudaulacaspis pentagona  (Tar- 
gioni-Tozzetti)  and  Saissetia  “oleae”  (Olivier)  or  Chionaspis  minor  Mas¬ 
ked  are  implicated  as  hosts.  Other  members  of  this  tribe  are  all  scale 
feeders,  mostly  on  members  of  the  Diaspididae,  and  are  not  known  to  be 
host  specific;  apparently  C.  cariba  is  not  host  specific  either. 

The  specific  name  is  a  noun  in  apposition,  and  refers  to  the  Caribbean 
distribution. 


Tribe  Scymnillini 

This  tribe  belongs  to  the  subfamily  Scymninae  and  is  composed  of  2 
previously  described  genera  and  a  new  genus  described  herein,  all  appar¬ 
ently  restricted  to  the  Western  Hemisphere.  Host  data  for  members  of  the 
Scymnillini  are  meagre,  but  indicate  that  they  are  obligate  scale  feeders. 
The  hirsute  members  of  the  Scymnillini  are  often  mistaken  for  Scymnini, 
but  members  of  the  Scymnini  have  6  visible  abdominal  sterna  as  opposed 
to  5  in  the  Scymnillini. 


Key  to  genera  of  Scymnillini 

1.  Dorsal  surface  smooth,  pubescence  lacking  or  not  evident . 

. Scymnillus  Horn 

T.  Dorsal  surface  strongly  pubescent .  2 

2(1').  Elytral  epipleuron  broad,  slightly  descending  externally; 

apex  of  clypeus  nearly  truncate .  Viridigloba,  n.  gen. 

2'.  Elytral  epipleuron  narrow,  grooved,  not  descending  ex¬ 
ternally;  apex  of  clypeus  with  lateral  angle  oblique . 

.  Zagloba  Casey 


Genus  Scymnillus  Horn 

Scymnillus  has  not  been  taxonomically  treated  as  a  whole,  and  there  are 
many  undescribed  species  represented  in  various  collections.  Scymnillus 
badius  Weise  should  be  mentioned  here  because  F.  D.  Bennett  has  labeled 
2  specimens  as  feeding  on  Aspidiotus  destructor  Signoret  on  coconut.  This 
species  was  described  from  Trinidad  (Weise  1929),  but  the  types  have  appar¬ 
ently  been  lost.  The  specimens  I  am  considering  to  be  S.  badius  are  from 
Nevis,  West  Indies,  but  fit  the  original  description  of  the  Trinidad  specimens 
perfectly. 


THE  COLEOPTERISTS  BULLETIN  32(3),  1978 


209 


Genus  Zagloba  Casey 

Gordon  (1970)  treated  the  2  species  known  to  occur  in  Central  and  South 
America.  Since  then,  the  types  of  Scymnus  (Nephus)  aeneipennis  Sicard  have 
been  examined,  making  it  necessary  to  assign  that  species  to  Zagloba. 

Key  to  Neotropical  species  of  Zagloba 

1.  Elytron  dark  metallic  green;  pronotum  reddish  yellow  ex¬ 
cept  small,  piceous  area  anterior  to  scutellum . 

. • .  Z.  aeneipennis  (Sicard),  n.  comb. 

1'.  Elytron  never  metallic  green;  pronotum  variously  colored  .  2 

2(1  ).  Elytron  with  an  obscure,  narrow,  pale  spot  extending  from 
humeral  callus  diagonally  to  apex  of  elytron  at  sutural 
angle;  first  abdominal  sternum  with  lateral  setigerous  punc¬ 
tures  round,  not  or  only  occasionally  contiguous . 

. Z.  beaumonti  Casey 

2  .  Elytron  dark  brown  to  piceous,  always  unicolorous;  first  ab¬ 
dominal  sternum  with  lateral  setigerous  punctures  elongate, 
contiguous . Z.  obscura  Gordon 

Zagloba  aeneipennis  (Sicard),  new  combination 

Scymnus  (Nephus)  aeneipennis  Sicard,  1929,  p.  521. 

A  specimen  of  the  type  series  in  the  British  Museum  (Natural  History) 
labeled  Brit.  West  Indies,  Trinidad,  1927-28,  F.  N.  C.  Taylor/ predaceous 
on  Aspidiotus  destructor”  is  here  selected  as  the  lectotype  and  so  labeled. 
Three  other  types  with  identical  labels  in  the  Museum  d’Histoire  Natur- 
elle,  Paris,  are  designated  and  labeled  paralectotypes. 

The  only  known  hosts  for  Z.  aeneipennis  are  the  scales,  Aspidiotus  de¬ 
structor  Signoret  and  Parlagena  bennetti  Williams. 


Viridigloba  Gordon,  new  genus 

Form  broad,  oval  (Fig.  5).  Head  covered  with  short,  decumbent  pubescence,  deeply 
inserted  in  pronotum,  eye  partially  concealed;  anterior  margin  of  clypeus  nearly 
truncate,  feebly  emarginate,  lateral  angle  abrupt;  genal  lobe  extending  onto  an¬ 
terior  1/3  of  eye;  antennal  scape  7-segmented,  club  3-segmented  (fig.  6);  apical  seg¬ 
ment  of  maxillary  palpus  not  securiform,  sides  nearly  parallel,  narrowed  slightly 
at  apex.  Pronotum  broad,  deeply  emarginate  anteriorly,  covered  with  decumbent 
pubescence,  base  margined,  anterior  angle  produced,  extending  downward  beyond 
lower  margin  of  eye.  Elytron  covered  with  decumbent  pubescence,  lateral  margin 
distinctly  flared;  epipleuron  broad,  nearly  flat,  descending  somewhat  externally. 
Frosternum  with  intercoxal  process  broad,  flat,  apical  margin  truncate.  Mesoster- 
num  with  intercoxal  process  broad,  coxae  widely  separated.  Legs  slender;  femur 
with  slight  emargination  for  reception  of  tibia;  tibia  nearly  parallel  sided,  not  emar- 
ginate  for  reception  of  tarsus;  tarsus  cryptotetramerous,  tarsal  claws  without  basal 
tooth.  Abdomen  with  5  visible  sterna;  postcoxal  line  incomplete,  not  reaching  hind 
margin  of  first  sternum,  apex  slightly  recurved  (fig.  7).  Female  spermathecal  capsule 
with  base  globose,  apical  half  slender,  curved,  with  falciform  appendage  at  apex 
(fig.  12);  sperm  duct  short;  infundibulum  large,  heavily  sclerotized.  Male  genitalia 
symmetrical;  basal  lobe  with  short,  stout  asperities  in  apical  half  (fig.  8). 

Type-species:  Viridigloba  imitator,  new  species. 

Viridigloba  is  superficially  very  similar  to  Zagloba.  The  principal  mor¬ 
phological  differences  between  the  2  genera  are:  the  form  of  the  female  sper- 
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Figs.  5-12.  Viridigloba  imitator .  Fig.  5,  habitus;  fig.  6,  antenna;  fig.  7,  post- 
coxal  lines  on  first  abdominal  sternum;  figs.  8  and  9,  male  phallobase, 
ventral  and  lateral  views;  figs.  10  and  11,  male  sipho,  entire  and  apex  en¬ 
larged;  fig.  12,  female  spermathecal  capsule  and  infundibulum. 
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mathecal  capsule,  which  is  curved  normally  and  narrowed  from  base  to 
apex  in  Zagloba,  composed  of  a  round  basal  portion  and  curved  neck  (fig. 
12)  in  Viridigloba;  clypeal  apex,  which  is  slightly  reflexed  anteriorly  and 
has  the  lateral  angles  oblique  in  Zagloba,  not  reflexed  and  nearly  rec¬ 
tangular  in  Viridigloba ;  claws,  toothed  basally  in  Zagloba,  not  toothed  in 
Viridigloba. 

The  name  Viridigloba  refers  to  the  green  color  and  round  form  of  the 
type-species. 


Viridigloba  imitator  Gordon,  new  species 


Holotype.-Mzle  length  2.30  mm,  greatest  width  1.90  mm.  Elytral  color  dark 
metallic  green;  head,  pronotum,  mouthparts,  prosternum  and  legs  reddish  yellow- 
ventral  surface  piceous.  Head  finely  punctured,  punctures  separated  by  a  diameter 
or  less.  Pronotum  with  punctures  coarser  than  on  head,  separated  by  less  than  a  di¬ 
ameter.  Elytral  punctation  coarser  than  on  pronotum,  punctures  separated  by  the 
diameter  of  a  puncture.  Mesosternum  densely,  coarsely  punctured;  metasternum 
with  coarse  punctures  separated  by  more  than  a  diameter.  Abdominal  sterna  with 
punctures  finer  than  on  metasternum,  separated  by  less  than  a  diameter;  5th  sternum 
strongly  emarginate  apically.  Genitalia  with  trabes  shorter  than  basal  lobe,  apex  of 
basal  lobe  bifid,  paramere  slightly  shorter  than  basal  lobe  (figs.  8,  9);  sipho  as  in 

lUj  I  1  , 


A Ih type. —Female,  length  2.15  mm,  greatest  width  1.75  mm.  Similar  to  holotype 
except  apex  of  5th  abdominal  sternum  entire.  Female  genitalia  as  in  fig.  12. 

Variation.- Length  ranges  from  2.0  to  2.30  mm,  width  from  1.75  to  1  90  mm 
lype-matenal.-YloXotype,  West  Indies,  Trinidad,  Port-of-Spain,  Dept  Agr 
pounds  Nov  3  1918,  A-933,  Harold  Morrison  (USNM  75462).  Allotype  and  3  para- 
types  West  Indies,  Trinidad,  V-25-1939,  R.  G.  Fennah,  coll.  #T2.  One  paratype 
lnnidad,  May  1976,  on  coconut;  1  paratype,  Trinidad,  Arima  Valley,  16-X-69,  E  J 
Kankin,  on  coffee;  3  paratypes,  Trinidad,  Icacos,  February,  1947,  collector  F.  J.  Sim- 
monds;  2  paratypes,  Trinidad,  Mayaro,  July  1977,  on  coconut;  2  paratypes,  Trinidad, 
ort-of- Spain,  IL  A.  Bartlett,  I-l-/39,  P.  R.  #2236,  on  Asterolecanium  spp.;  1  para- 
gPe»  Augustine,  Feb.  1947,  collector  F.  J.  Simmonds.  (USNM)  (F.  D. 


There  is  a  curious  similarity  between  V.  imitator  and  Zagloba  aeneipen- 
nis,  hence  the  name  V.  imitator.  The  color  pattern  is  nearly  identical  in  the 
2  species,  especially  the  dark  metallic  green  elytron  which  is  somewhat 
unusual  in  the  family  Coccinellidae.  The  species  may  occur  together  as 
shown  by  5  specimens  of  Z.  aeneipennis  bearing  the  same  data  as  the  para- 

types,  of  V.  imitator  labeled  “Trinidad,  V-25-1939,  R.  G.  Fennah,  coll. 
^  T2  . 


The  only  host  data  available  is  the  label  “on  Asterolecanium  spp.”. 

We  may  presume  that  imitator  is  a  scale  predator,  but  no  other  information 
is  presently  available. 


Tribe  Scymnini 

The  key  presented  here  contains  all  of  the  scymnine  genera  presently 
known  to  occur  in  the  West  Indies.  For  detailed  diagnoses,  see  Chapin  1933 
( Decadiomus );  Gordon  1972  ( Nephaspis );  Gordon  1976  (Scymnini,  Scymnus, 
Diomus);  Gordon  and  Anderson  1978,  in  press  ( Stethorus ).  One  new  species 

of  Nephaspis  occurring  in  Trinidad  is  described  and  a  revised  key  constructed 
to  species  of  that  genus. 
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Cryptolaemus  has  previously  been  reported  from  the  West  Indies,  and 
there  are  specimens  in  the  USNM  collection  taken  from  Puerto  Rico.  I  do 
not  know  if  it  is  presently  established,  but  have  included  the  genus  in  the 
key.  The  only  species  involved  is  C.  montrouzieri  Mulsant  which  has  been 
introduced  in  various  parts  of  the  world  as  a  biocontrol  agent.  Members 
of  this  genus  are  native  to  the  Australian  and  Oriental  Regions. 


Figs.  13-20.  Fig.  13,  Nephaspis  sp.,  prosternum  and  mouthparts;  fig.  14, 
Stethorus  sp.,  prosternum;  fig.  15,  Cryptolaemus  montrouzieri,  prosternum; 
fig.  16,  Scymnus  sp.,  prosternum;  fig.  17,  Nephus  sp.,  prosternum;  figs.  18  and 

19,  postcoxal  lines  of  Scymnus  (Pullus)  sp.  and  Scymnus  (Scymnus)  sp.;  fig. 

20,  postcoxal  lines  of  Diomus  sp. 
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Key  to  genera  of  West  Indian  Scymnini 

Head  with  mouthparts  directed  postero-ventrad  in  repose,  con¬ 
cealing  prosternum;  basal  antennal  segment  strongly  en¬ 
larged  (fig.  13) .  Nephaspis  Casey 

Head  with  mouthparts  not  concealing  prosternum;  basal  an¬ 
tennal  segment  not  strongly  enlarged .  2 

Prosternum  enlarged,  expanded,  capable  of  concealing 

mouthparts  in  repose  (figs.  14, 15)  .  3 

Prosternum  not  enlarged,  not  concealing  mouthparts .  4 

Length  more  than  3.00  mm;  pronotum  reddish  yellow . 

. . ; . Cryptolaemus  Mulsant 

Length  less  than  2.00  mm;  pronotum  black .  Stethorus  Weise 

Prosternum  with  distinct  carinae  on  intercoxal  projection, 
carinae  usually  reaching  anterior  margin  of  prosternum  (fig. 

16) .  5 

Prosternum  without  carinae,  or  at  most  with  short  ridges  next 
to  coxal  cavities  (fig.  17) .  Nephus  (Scymnobius)  Casey 

Postcoxal  line  complete  or  incomplete,  usually  not  joining 
hind  margin  of  first  abdominal  sternum,  apex  recurved  (figs. 

18, 19)....  . . .  Scymnus  Kugelann 

Postcoxal  line  extending  downward,  joining  hind  margin  of 
first  abdominal  sternum  (fig.  20),  apex  not  recurved .  6 


Tarsus  4-segmented .  Decadiomus  Chapin 

Tarsus  3-segmented . Diomus  Mulsant 


Nephaspis  nigra  Gordon,  new  species 

Holotype.- Male,  length  1.36  mm,  greatest  width  0.95  mm.  Color  black;  head 
pronotum  mouthparts  and  legs  pale  yellow.  Head  finely  punctured,  punctures 
separated  by  3  or  4  times  a  diameter.  Pronotal  punctures  coarser  than  on  head,  sepa- 
rated  by  less  than  to  twice  a  diameter.  Elytron  coarsely  punctured,  punctures  sepa¬ 
rated  by  the  diameter  of  a  puncture.  Ventral  surface  coarsely  punctured,  punctures 
sparse  medially,  nearly  contiguous  laterally.  Genitalia  with  basal  lobe  1/4  longer 
nan  paramere,  slender  in  lateral  view,  broad  nearly  to  apex  in  ventral  view  (fig 
21);  sipho  as  m  figs.  22,  23. 

Allotype.- Female,  similar  to  male  except  pronotum  and  vertex  of  head  black 
Genitalia  as  in  fig.  24. 

Variation.  None  observed  other  than  sexual  dimorphism 

.a7^yKe'S0D,'‘a,_Ho,1“typJeValJ?t?.pe  and  1  paratype,  Trinidad,  Mayaro,  June  16, 
1977,  K.  M.  Baranowski  and  F.  D.  Bennett  collectors,  on  coconut;  6  para  types,  same 
data  except  date  July  1977.  (USNM  75463)  (F.  D.  Bennett).  P 

/^e  genitalia  are  the  only  certain  criteria  for  identifying  N.  nigra 
as  is  true  of  the  other  members  of  the  genus.  Therefore  the  key  to  species  is 
based  entirely  on  male  genitalia.  The  key  used  here  is  modified  from  Gor¬ 
don  (1972).  Members  of  this  genus  normally  feed  on  whiteflies  (Aleyrodi- 

dae),  and  I  presume  N.  nigra  does  also.  The  specific  epithet  refers  to  the 
black  color  of  this  species. 
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Figs.  21-25.  Nephaspis  genitalia.  Figs.  21-24,  N.  nigra :  fig.  21,  male  phal- 
lobase,  dorsal  view;  figs.  22  and  23,  male  sipho,  entire  and  enlarged  apex; 
fig.  24,  female  spermathecal  capsule.  Fig.  25,  N.  amnicola:  male  phallo- 
base,  ventral  view. 
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Key  to  males  of  Nephaspis 

!•  Male  genitalia  with  apex  of  basal  lobe  abruptly  narrowed 

to  blunt  apex  in  ventral  view  (fig.  21)  . N.  nigra,  n.  sp. 

1'.  Male  genitalia  with  apex  of  basal  lobe  gradually  tapered  to 

sharp  apex  (fig.  25)  .  2 

2(1  ).  Male  genitalia  with  basal  lobe  wide  in  lateral  view,  about 
1/2  as  wide  as  long,  sipho  with  apex  blunt;  known  only  from 
British  Guiana .  iV.  dispar  (Sicard) 

2'.  Male  genitalia  with  basal  lobe  less  than  1/2  as  long  as  wide, 

sipho  more  or  less  pointed .  3 

3(2').  Male  genitalia  with  basal  lobe  widest  near  base  in  lateral 
view,  tapering  evenly  to  apical  point;  known  only  from  Per¬ 
nambuco,  Brazil... .  TV.  cocois  Gordon 

3'.  Male  genitalia  with  basal  lobe  not  tapering  evenly  to  apex; 

not  known  from  Brazil .  4 

4(3').  Male  genitalia  with  upper  margin  straight  to  apex  in  lateral 
view,  lower  margin  slightly  emarginate  before  apex,  sipho 
straight  before  apex;  known  only  from  Panama . N.  gorhami  Casey 

4'.  Male  genitalia  with  upper  margin  feebly  sinuate  in  lateral 
view,  lower  margin  curved  to  pointed  apex  in  apical  1/2,  sipho 
bent  downward  before  apex;  West  Indies,  Central  America, 

Iowa,  Florida  .  TV.  amnicola  Wingo 


Tribe  Cryptognathini 

This  tribe  is  a  member  of  the  subfamily  Scymninae  and  was  reviewed  at 
the  generic  level  by  Gordon  (1971b).  The  generic  name  Calloeneis  Grote 
was  provided  to  replace  the  preoccupied  Oeneis  Mulsant  but  has  been  over¬ 
looked  by  all  subsequent  authors  including  Gordon  (1971b)  (see  pp.  184,  185 
for  detailed  discussion).  Calloeneis  was  rediscovered  by  J.  Belicek  (1976). 

I  here  illustrate  the  genitalia  of  Calloeneis  amazonica  (Casey),  n.  comb., 
and  describe  Calloeneis  bennetti,  new  species.  Three  species  have  previously 
been  described  that  belong  in  this  genus,  C.  obscura  (Mulsant),  n.  comb., 
C.  nigrans  (Mulsant),  n.  comb.,  and  C.  amazonica  (Casey).  Because  I  am 
aware  of  many  undescribed  neotropical  species,  no  key  to  species  is  provided. 


Calloeneis  amazonica  (Casey),  new  combination 

Delphastopsis  amazonica  Casey,  1924,  p.  I70.-Gordon,  1971b,  p.  184. 

The  holotype  of  C.  amazonica  is  a  female  which  I  have  compared  with 
a  series  of  specimens  collected  at  Curepe,  Trinidad.  Externally  there  are 
no  apparent  differences  between  C.  amazonica  and  the  Trinidad  specimens, 
and  the  female  spermathecal  capsules  (fig.  26)  are  also  nearly  identical.  I 
regard  the  specimens  from  Trinidad  as  conspecific  with  the  type  of  C.  ama¬ 
zonica,  and  the  male  genitalia  of  that  species  are  illustrated  in  figs.  27,  28. 
The  male  differs  from  the  female  also  in  having  the  lateral  1/3  of  the  pro- 
notum  pale  yellow.  The  female  pronotum  is  entirely  dark  brown. 
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Host  data  for  members  of  Calloeneis  have  been  entirely  lacking,  but  the 
Trinidad  specimens  bear  the  label  “Pred.  on  diaspine  scale  on  Pentas 
carnea.”  It  is  probable  that  all  members  of  the  Cryptognathini  are  scale 
predators  and  may  be  mostly  restricted  to  feeding  on  members  of  the  Diaspi- 
didae  (armored  scales). 

Calloeneis  bennetti  Gordon,  new  species 

Holotype  —  Male,  length  1.73  mm,  greatest  width  1.50  mm.  Form  rounded,  slightly 
oval,  convex.  Color  black  except  mouthparts,  hypopleuron,  legs  and  abdomen  red¬ 
dish  brown.  Head  dull,  surface  strongly  alutaceous,  finely  punctured,  punctures 
separated  by  less  than  to  twice  a  diameter;  gena  produced  laterally  onto  eye,  broad, 
dividing  inner  1/3  of  eye.  Pronotum  smooth,  shiny,  densely  punctured,  punctures 
separated  by  a  diameter  or  less.  Elytron  smooth,  shiny,  punctures  dense,  slightly 
larger  than  on  pronotum,  separated  by  a  diameter  or  less.  Ventral  surface  with  pro- 
and  mesosterna  dull,  densely  punctured;  metasternum  smooth,  shiny,  punctures 
fine,  separated  by  2  to  3  times  a  diameter;  epipleuron  grooved  medially;  abdominal 
sterna  dull,  strongly  alutaceous,  indistinctly  punctured.  Genitalia  as  in  figs.  29-32. 

Allotype—  Female,  similar  to  male  in  all  respects.  Spermathecal  capsule  as  in 
fig.  33. 

Type-material—  Holotype,  allotype  and  2  paratypes,  West  Indies,  Trinidad, 
Mayaro,  4-111,1976,  F.  D.  Bennett,  pred.  on  Aspidiotus  destructor  Signoret  on  coconut 
(USNM  75464);  2  paratypes,  Trinidad,  May  1976,  on  coconut.  (F.  D.  Bennett). 

The  solid  black  color  of  this  species  is  shared  with  only  one  described 
species,  C.  nigrans  (Mulsant),  from  Brazil;  however,  C.  nigrans  is  a  small 
species,  less  than  1.25  mm  long.  As  recorded  for  C.  amazonica,  a  diaspidid 
scale  is  implicated  as  the  host  of  C.  bennetti,  in  this  case  Aspidiotus  destruc¬ 
tor  Signoret. 

The  species  is  named  for  F.  D.  Bennett  in  recognition  of  his  interest  in 
Coccinellidae  in  the  field  of  biological  control. 

Tribe  Ortaliini 

This  tribe  is  also  in  the  subfamily  Scymninae  and  contains  some  of  the 
most  rarely  collected  Coccinellids  in  the  Western  Hemisphere.  Among  the 
coccinellids  collected  by  Bennett  at  Mayaro,  Trinidad,  was  a  series  of 
Zenoria  emarginata  Gordon.  This  species  was  originally  described  (Gordon 
1971a)  from  specimens  collected  in  Trinidad  preying  on  Aspidiotus  destruc¬ 
tor  Signoret.  The  color  pattern  of  Bennett’s  specimens  represents  a  varia¬ 
tion  not  seen  when  Z.  emarginata  was  described,  thus  these  specimens  will 
not  go  to  Z.  emarginata  in  the  key  to  species  (Gordon  1971a).  Rather,  they 
key  to  Zenoria  discoidalis  (Kirsch),  a  species  known  from  Peru  and  Bolivia. 
The  following  modification  of  the  key  will  allow  this  color  form  to  be 
recognized. 

14.  Discal  elytral  spot  large,  leaving  only  a  narrow  yellow  ring 

around  lateral  border  of  elytra;  Trinidad .  Z.  emarginata  Gordon 

14'.  Discal  elytral  spot  small,  leaving  1/3  or  more  of  each  ely¬ 
tron  yellow;  not  known  from  Trinidad .  15 

15.  Discal  elytral  spot  black;  male  genitalia  with  basal  lobe  as 

long  as  paramere,  a  small  tooth  at  apex  of  paramere;  Peru, 
Bolivia . Z.  discoidalis  (Kirsch) 

15'.  Discal  elytral  spot  usually  metallic  green;  male  genitalia 
with  basal  lobe  shorter  than  paramere,  paramere  with  a  tooth 
on  inner  margin  before  apex;  Brazil . Z.  crotchi  Gordon 


THE  COLEOPTERISTS  BULLETIN  32(3),  1978 


217 


Figs.  26-33.  Calloeneis  genitalia.  Figs.  26-28,  C.  amazonica:  fig.  26,  female 
spermathecal  capsule;  figs.  27  and  28,  C.  amazonica ,  male  phallobase  (lat¬ 
eral  view)  and  entire  sipho.  Figs.  29-33,  C.  bennetti :  figs.  29  and  30,  male 
phallobase,  ventral  and  lateral  views;  figs.  31  and  32,  male  sipho,  entire 
and  enlarged  apex;  fig.  33,  female  spermathecal  capsule. 
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A  SECOND  SPECIES  OF  MICROTHECA  STAL 
(COLEOPTERA:  CHRYSOMELIDAE) 
FOUND  IN  NORTH  AMERICA1 

Edward  U.  Balsbaugh,  Jr. 

Department  of  Entomology,  North  Dakota  State  University, 

Fargo,  ND  58102 


Abstract 

A  new  North  American  record  of  Microtheca  picea  (Guerin)  is  based  upon 
two  specimens  collected  in  Alabama.  This  beetle's  closest  relative  in 
North  America,  M.  ochroloma  Stal,  is  also  a  species  introduced  into  Ala- 
bama  and  one  of  economic  significance  on  cruciferous  crops.  Reference  to 
their  South  American  counterparts  is  made,  a  key  to  distinguish  these  two 
species  is  presented. 


The  genus  Microtheca  Stal  (1860)  contains  8  neotropical  species  and  is 
placed  in  the  tribe  Entomoscelini  of  the  subfamily  Chrysomelinae  (Chen 
1934).  Six  species  occur  in  Brazil  and/or  Argentina  and/or  Uruguay,  1  in 
Bolivia,  and  1  in  Colombia  (Blackwelder  1946). 

Inspectors  of  the  Bureau  of  Entomology  and  Plant  Quarantine  detected 
the  first  specimen  of  Microtheca  in  North  America  in  1945.  This  was  a  single 
beetle  found  at  the  port  of  New  Orleans  on  grapes  from  Argentina  and 
identified  by  H.  S.  Barber  as  M.  ochroloma  St&l.  In  1947,  this  species  was 
discovered  to  be  established  in  several  localities  in  Mobile  and  Baldwin 
Alabama,  damaging  cruciferous  plants  (Chamberlin  and  Tippins 
1948).  Gentry  (1954)  reported  M.  ochroloma  from  Morengo  Co.,  Alabama, 
on  Irish  potato.  Seibels  collected  a  large  series  of  M.  ochroloma  on  corn  in 
Mobile  Co.,  Alabama,  in  1962;  C.  R.  Patrick  collected  a  single  specimen  in 
I  a  9,°’!  Alabama,  in  1963;  and  F.  E.  Guyton  observed  this  species  in 
Lee  Co.,  Alabama  (Balsbaugh  and  Hays  1972).  M.  ochroloma  also  is  estab¬ 
lished  in  Louisiana  and  Florida  where  it  has  been  observed  feeding  on  mus¬ 
tard  greens  and  watercress,  respectively  (Woodruff  1974).  On  May  20,  1977, 
J.  A.  Strand  collected  3  specimens  of  it  on  collard  greens  at  Houston,’ 

G‘  Rlley:  Personal  communication).  Chamberlin  and  Tippins 
(1948),  citing  unpublished  records  of  H.  L.  Parker  of  the  Bureau  of  Entomol¬ 
ogy  and  Plant  Quarantine,  indicated  that  M.  ochroloma  Stal  is  a  serious 
pest  of  crucifers  in  Argentina  and  Uruguay.  Specifically  it  has  been  col- 

m  countries  on  watercress,  turnips,  cabbage,  radishes  and  roses 

(Bosq  1934;  Hayward  1942;  Ruffinelli  and  Carbonell  1944;  Jolivet  1950). 

While  sorting  through  chrysomeline  material  of  Auburn  University 
loaned  by  Dr.  M.  L.  Williams,  I  recently  discovered  a  second  species  of 
Microtheca  new  to  North  America.  Strangely  enough  this  specimen  too  was 
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collected  in  Alabama— at  Camden,  April  19,  1957,  by  K.  L.  Hays.  This 
beetle  was  sent  to  Dr.  Richard  E.  White  at  the  U.  S.  National  Museum  for 
specific  determination,  who  in  personal  correspondence  reported  that  “The 
beetle  matches  closely  specimens  in  this  collection  determined  by  Monros 
as  Microtheca  picea  (Guerin).  Our  5  specimens  are  from  Argentina,  but 
Blackwelder  (1946)  gives  Uruguay.”  With  additional  searching,  Dr.  White 
came  across  a  second  specimen  of  M.  picea,  bearing  the  following  data: 
Ballast  dump,  Mobile,  Ala.  1.V.46.  J.  R.  Ward  (possibly,  Wood),  46-6043. 

I  also  am  indebted  to  Dr.  White  for  loaning  me  3  of  the  Monros  beetles  for 
my  study.  I  agree  with  his  conclusion  that  the  Camden  specimen  is  conspe- 
cific  with  those  determined  by  Monros.  This  specimen  also  agrees  with 
Guerin’s  (1844)  original  description  of  M.  picea. 

Only  3  genera  of  Chrysomelinae  in  North  America  have  the  procoxal 
cavities  closed  behind:  Timarcha  Latreille,  Entomoscelis  Chevrolat,  and 
Microtheca  Stal.  The  following  key  to  genera  is  taken  from  Wilcox  (1972) 
who  illustrated  this  character,  and  provided  habitus  illustrations  of  both 
the  larva  and  adult  of  M.  ochroloma. 

1.  Prosternum,  between  coxae,  longer  than  metasternum;  British 

Columbia-California .  Timarcha  Latreille 

1'.  Prosternum,  between  coxae,  shorter  than  metasternum .  2 

2(1').  Elytral  punctation  confused;  pronotum  black  with  pale  mar¬ 
gins;  elytra  red  with  suture  and  a  discal  stripe  black;  6.5-10  mm 

long;  Minnesota— Washington— Alaska . [E.  americana 

Brown] . Entomolscelis  Chevrolat 

2'.  Elytral  punctation  in  regular  rows;  pronotum  entirely  dark; 
elytra  entirely  dark,  or  predominantly  dark  but  with  borders 
and  suture  at  base  dull  yellow;  4. 1-6.0  mm  long;  Texas— 
Louisiana— Alabama— Florida . Microtheca  Stal 

Key  to  species  of  North  American  MICROTHECA  Stal 

1.  Dorsum  of  uniform  dark  brown;  each  elytron  with  7-9  striae 
of  small  punctures  that  are  distinct  to  about  basal  1/2,  punc¬ 
tures  evanescent  caudad.  4. 1-5.2  mm.  (Fig.  1)  . M.  picea  (Guerin) 

1'.  Dorsum  dark  brown  with  elytra  margined  with  dull  yellow; 
each  elytron  with  4  striae  of  very  large  punctures  that  are  dis¬ 
tinct  beyond  the  middle  of  elytron.  4. 2-6.0  mm.  (Fig.  2) .  ^ 

. M.  ochroloma  Stal 

There  is  no  doubt  that  the  Alabama  specimens  of  M.  picea  represent  au¬ 
thentic  records;  whether  or  not  M.  picea  is  presently  established  in  Ala¬ 
bama  cannot  now  be  determined.  To  establish  this,  collecting  on  corn  and 
various  cruciferous  plants  in  the  vicinity  of  Camden  would  be  advised.  Like¬ 
wise,  additional  field  surveys  near  the  ballast  dumps  in  the  Mobile  area 
might  prove  fruitful.  Lindroth  (1957),  who  collected  at  both  European 
ballast  quarries  and  American  ballast  dumps  demonstrated  that  much  of 
our  introduced  insect  fauna  arrived  via  ships’  ballast.  The  single  Alabama 
specimen  of  M.  picea  that  was  collected  by  Ward  thus  provides  a  good  hint 
as  to  how  this  beetle  might  have  gotten  into  Alabama. 
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Other  species  of  Chrysomelidae  have  disjunct  distributions  with  popula- 

b°tJh  S°Uth  America  and  the  southern  United  States.  Balsbaugh 
(1969)  found  this  type  of  distribution  with  the  flea  beetle,  Pseudolampis 
guttata  (LeConte),  which  is  known  from  Alabama,  Louisiana,  and  South 
Carolina,  as  well  as  from  Uruguay  and  Mato  Grosso,  Brazil. 
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SURVEY  OF  COLEOPTERA  COLLECTED  ON  THE  COMMON 
MILKWEED,  ASCLEPIAS  SYRIACA,  AT  ONE  SITE  IN  OHIO 

Patrick  J.  Dailey1,  Robert  C.  Graves1,  and  John  M.  Kingsolver2 


Abstract 

Coleoptera  associated  with  the  common  milkweed,  Asclepias  syriaca  L., 
were  collected  daily  for  90  consecutive  days.  Of  the  132  species  listed,  18 
were  considered  to  be  common  (50  or  more  collected)  while  the  majority  of 
species  were  considered  temporary  visitors.  The  host  specific  milkweed 
beetle,  Tetraopes  tetrophthalmus,  was  the  most  common  beetle  collected. 


Introduction 

The  most  recent  survey  of  insects  associated  with  milkweeds  is  that  of 
Weiss  and  Dickerson  (1921).  These  authors  observed  27  species  of  Coleoptera 
associated  with  Asclepias  syriaca  in  various  localities  in  New  Jersey  with  no 
attempt  at  daily  collecting  and  no  information  as  to  numbers  of  individ¬ 
uals  present.  This  contrasts  greatly  with  the  132  species  of  Coleoptera  col¬ 
lected  over  a  period  of  90  days  during  the  present  study.  Another  attempt 
at  observing  insects  associated  with  milkweed  was  that  of  Robertson  (1887a, 
b,  1891),  who  was  especially  interested  in  the  deposition  of  pollinia  on  in¬ 
sects  and  kept  records  of  those  species  which  frequented  the  flowers. 

In  this  survey,  we  have  attempted  to  develop  a  more  complete  list  of 
Coleoptera  collected  from  A.  syriaca  and  to  examine  the  daily  abundance 
of  these  species  during  one  entire  growing  season  at  a  single  site. 

Materials  and  Methods 

The  common  milkweed,  Asclepias  syriaca  L.  (Asclepiadaceae),  is  a  well- 
known  species  which  is  widely  distributed  in  eastern  North  America.  The 
plants  are  herbaceous  perennials  which  reach  heights  of  90-150  cm.  The  pink¬ 
ish  to  purplish  flowers  are  borne  on  large  umbels.  The  perennial  roots  pro¬ 
duced  numerous  sprouts  from  late  May  to  the  latter  part  of  June.  Flower¬ 
ing  began  June  15  and  continued  into  early  September. 

The  study  site,  a  railroad  right-of-way  located  in  Bowling  Green,  Wood 
County,  Ohio,  was  chosen  because  it  was  neither  sprayed  nor  mowed  during 
the  entire  season.  Within  this  area  (18.29  x  99.4  m.)  337  milkweed  plants 
were  investigated.  Most  plants  were  randomly  distributed  throughout  the 
study  area,  but  there  were  several  clumps  of  5-15  plants. 

Adult  beetles  were  hand-picked  or  aspirated  from  each  of  these  337 
plants  daily  for  90  consecutive  days  (June  9-September  6,  1976).  In  addi¬ 
tion  four  late-season  collections  were  made  (Sept.  12,  18,  25,  and  Oct.  4). 
Collecting  was  done  between  noon  and  6:00  PM.  Specimens  were  pre¬ 
served  in  85%  ethanol  to  be  sorted,  counted,  and  determined  as  time  per¬ 
mitted. 


'Department  of  Biological  Sciences,  Bowling  Green  State  University,  Bowling  Green,  Ohio 
43403. 

'Systematic  Entomology  Laboratory,  Agric.  Research  Service,  U.S.D.A.,  c/o  U.  S.  National 
Museum,  Washington,  D.  C.  20560. 
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All  insects  were  removed  from  the  plants  each  day.  Therefore  those  col¬ 
lected  the  following  day  were  individuals  which  had  emerged  or  moved 
onto  the  milkweed  plants  during  the  preceding  24-hour  period  (the  only  ex¬ 
ceptions  to  this  would  be  the  first  collection,  June  9,  and  the  four  late- 
season  collections). 


Results  and  Discussion 

The  most  abundant  Coleoptera  were  two  species  of  Tetraopes,  both  host- 
specific  to  milkweeds  (Table  1,  Figs.  1  and  2).  Early  emergence  dates  for 
T.  tetrophthalmus  adults  have  been  recorded  as  follows:  mid-June  (Chem- 
sak  1963),  June  19  (Weiss  and  Dickerson  1921),  June  6  and  17  (Williams 
1941a),  late  June  (Edgren  and  Calhoun  1958).  Adults  were  last  observed 
August  21  (Williams  1941a)  and  early  September  (Edgren  and  Calhoun 
1958).  Both  T.  tetrophthalmus  and  T.  femoratus  feed  on  milkweed  roots  as 
larvae,  whereas  adults  eat  the  leaves  and  flowers  (Chemsak  1963).  We  ob¬ 
served  the  adults  to  begin  feeding  at  the  tips  of  the  apical  leaves,  and  this 
type  of  damage  was  readily  observable  on  many  plants.  The  large  numbers 
of  T.  tetrophthalmus  are  responsible  for  a  reasonable  amount  of  damage  to 
A.  syriaca  plants,  but  such  damage  is  not  severe  and  is  tolerated  by  the  fast¬ 
growing  plants.  Although  Chemsak  (1963)  reports  that  adult  T.  tetrophthal¬ 
mus  are  not  very  active  and  do  not  appear  to  be  strong  fliers,  the  authors 
have  observed  adults  in  flight  from  plant  to  plant.  Isolated  plants,  ap¬ 
proximately  30  m  or  more  from  neighboring  plants,  were  observed  to  have 
one  or  two  adult  T.  tetrophthalmus  present  within  an  hour  after  removal 
of  the  beetle  population.  Exactly  how  far  adults  can  migrate  from  neigh¬ 
boring  milkweed  plants  is  not  known. 

A  second  species,  Tetraopes  femoratus,  occurred  in  much  smaller  num¬ 
bers  (fig.  2).  The  time  of  adult  emergence  closely  parallels  that  recorded 
by  other  investigators.  For  example,  Edgren  and  Calhoun  (1958)  found  T. 
femoratus  from  late  July  to  early  September  but  in  very  low  density. 
Similarly,  Williams  (1941b)  first  observed  adults  on  July  23  and  recorded 
a  total  of  38  individuals  during  the  summer.  T.  femoratus  is  a  predomi¬ 
nantly  western  species,  and  this  area  is  at  or  near  its  easternmost  limit 
(Chemsak  1963)  which  may  also  help  to  explain  its  scarcity. 

The  chrysomelid,  Labidomera  clivicollis,  which  feeds  on  milkweed,  was 
not  common.  These  beetles  and  their  larvae  drop  to  the  ground  when  dis¬ 
turbed  and  are  difficult  to  locate  in  the  undergrowth.  Wilcox  (1954)  stated 
that  this  species  was  common  on  swamp  milkweed  ( A .  incarnata  L.).  We 
collected  them  on  immature  or  abnormal  A.  syriaca  plants  occurring  in 
stands  of  20-30  individuals  which  reached  heights  generally  less  than  60 
cm.  These  plants  had  small,  narrow,  apple-green  leaves  which  were  often 
wrinkled.  None  of  these  plants  flowered.  Collops  were  also  found  on  these 
plants. 

The  majority  of  Coccinellidae  were  collected  frequently  on  the  dorsal 
and  ventral  surfaces  of  the  leaves.  Often,  in  older  plants  that  had  been  ex¬ 
tensively  damaged  by  aphids,  adults  were  collected  in  association  with 
aphids,  usually  in  leaves  that  had  discolored  and/or  folded  over  on  them¬ 
selves  ( Adalia  bipunctata).  Larvae  were  observed  but  were  not  collected; 
they  were  allowed  to  develop  into  adults,  which  could  be  determined  to 
species.  Adults  of  Brachyacantha  ursina  were  common  in  June  and  early 
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July  and  were  often  observed  mating  on  the  dorsal  surface  of  the  leaves. 
Coccinellid  populations  were  relatively  low  after  August  1. 

Among  other  Coleoptera,  most  of  the  cantharids  Chauliognathus  mar- 
ginatus  and  Podabrus  modestus  were  collected  while  mating  and  con¬ 
stantly  moving  over  the  leaf  surfaces.  Some  beetles  were  associated  chiefly 
with  the  flowers,  especially  Trogoderma  glabrum,  Diabrotica  undecim- 
punctata,  Conotelus  obscurus,  Megacerus  discoidus,  Fidia  viticida,  and 
Madarellus  undulatus.  Species  found  in  association  with  opened  seed  pods 
included  Glischrochilus  quadrisignatus,  Otiorhynchus  ovatus,  Calomyc- 
terus  setarius,  Sitona  hispidula,  and  S.  scissifrons.  The  curculionids  Rhys- 
somatus  lineaticollis  and  Gymnetron  tetrum  were  most  common  early  in 
the  season  (June);  these  species  fed  on  the  plant  stems.  Predatory  beetles 
such  as  Carabidae  were  seeking  prey  on  the  plants;  for  example,  Lebia  viri- 
dis  adults  will  feed  on  the  eggs,  larvae,  and  pupae  of  flea  beetles,  Altica 
spp.  (Isely  1920). 

Although  a  majority  of  the  species  collected  on  A.  syriaca  were  not 
abundant  and  probably  represent  species  which  are  temporary  visitors,  those 
species  that  were  numerous  (more  than  50  specimens  collected)  have  either 
definite  host-plant  relationships  (T.  tetrophthalmus,  T.  femoratus,  L.  clivi- 
collis,  R.  lineaticollis,  and  G.  tetrum),  are  predators  on  other  insects  feeding 
on  milkweed  ( L .  viridis,  S.  iowensis,  S.  terminatus,  C.  undecimpunctata, 

C.  transversoguttata,  H.  convergens,  B.  ursina,  A.  bipunctata  and  C.  fusci- 
labris)  or  are  attracted  to  the  milkweed  flowers  ( M .  undulatus,  T.  glabrum, 

D.  undecimpunctata,  C.  obscurus,  M.  discoidus  and  F.  viticida). 


Table  1.  Coleoptera  collected  on  Asclepias  syriaca  in  Bowling  Green, 
Ohio. 


Total  Individuals 


Family 

Species 

Collected 

Dates  Collected 

CARABIDAE 

Lebia  grandis  Hentz 

1 

10-VI 

Lebia  viridis  Say 

11 

13-VI  to  30- VII 

STAPH  YLINIDAE 

Calleida  punctata  LeConte 

5 

20-VI  to  27- VI 1 1 

Stenus  sp. 

1 

13-VI 

Philonthus  sp. 

2 

23- V 1 1  to  18-IX 

Aleochara  sp. 

4 

11-VI  to  2-VII 

Aleocharinae :  species  A 

4 

19-VI  to  23-VII 

species  B 

1 

23-VIII 

SCARABAEIDAE 

species  C 

1 

28-VI 

Trichiotinus  piger  (Fabricius) 

2 

28- VI  to  13-VII 

BUPRESTIDAE 

Agrilus  otiosus  (Gyllenhal) 

2 

26-VI  to  5-VII 

ELATERIDAE 

Aeolus  dorsalis  (Say) 

Melanotus  communis 

2 

19-VI  to  8- VII 

LAMPYRIDAE 

(Gyllenhal) 

2 

12-VI  to  20-VII 

Photinus  inclictus  (LeConte) 

6 

13-VI  to  4- VII 

Photinus pyralis  (Linne) 

54 

23-VI  to  2-VIII 

Photuris  sp. 

2 

26-VI  to  29-VI 

CANTHARIDAE 

Pyropyga  decipiens  (Harris) 
Chauliognathus  pennsylvanicus 

56 

19-VI  to  31-VII 

DeGeer 

Chauliognathus  marginatus 

6 

8-VIII  to  26-VIII 

Fabricius 

29 

20-VI  to  11-VIII* 

Podabrus  modes tus  (Say) 

35 

10-VI  to  4-VII* 

Podabrus  sp.  A 

1 

11-VI 

sp.  B 

1 

28-VI 

Silis  latiloba  Blatchley 

1 

27-VII 

Silis  sp. 

4 

31-VII  to  8-VIII 

Trypherus  latipennis  (Germar) 

2 

16-VI  to  1-VII 

Cantharus  sp. 

3 

18-VI  to  12-VII 
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DERMESTIDAE 


CLERIDAE 


MELYRIDAE 

NITIDULIDAE 


CRYPTO- 

PHAGIDAE 

LANGURIIDAE 

PHALACRIDAE 

CORYLOPHIDAE 

COCCINELLIDAE 


CLIDAE 

MORDELLIDAE 


MELOIDAE 


ANTHICIDAE 


CERAMBYCIDAE 


BRUCHIDAE 


Trogoderma  glabrum  (Herbst) 

122 

23-VI  to  18-VIII 

Attagenus  sp. 

1 

18-VI 

Anthrenus  sp. 

4 

14-VI  to  2-VII 

Megatoma  sp. 

1 

13-VII 

Cymatodera  undulata  (Say) 

1 

29-VII 

Isohydnocera  tabida  (LeConte) 
Isohydnocera  curtipennis 

1 

17-VI 

(Newman) 

10 

14-VI  to  1-VII* 

Enoclerus  sp. 

2 

19-VI  to  23-VI 

Collops  sp. 

Glischrochilus  quadrisignatus 

3 

9-VI  to  15-VII 

(Say) 

61 

2-VII  to  4-X 

Conotelus  obscurus  Erichson 

23 

18-VI  to  12-VII 

Stelidota  geminata  (Say) 
Brachypterolus  pulicarius 

1 

26-VIII 

(Linne) 

Antherophagus  ochraceus 

1 

22-VI 

Melsheimer 

Acropteroxys  gracilis 

5 

28-VI  to  31-VII 

(Newman) 

5 

11-VI  to  11-VII 

Phalacrus  sp. 

18 

14-VI  to  30-VIII 

Stilbus  sp. 

5 

3-VII  to  15-VII 

Undetermined  sp. 

Scymnus  (Pullus)  iowensis 

7 

17-VI  to  7-VIII 

Casey 

277 

13-VI  to  4-X* 

Scymnus  (Pullus)  socer  LeConte 
Scymnus  (Diomus)  terminatus 

1 

15-VII 

(Say) 

Coccinella  undecimpunctata 

73 

21-VI  to  29-VIII* 

(Linne) 

Coccinella  transversoguttata 

284 

8-VII  to  4-X* 

Mulsant 

347 

17-VI  to  4-X* 

Coccinella  novemnotata  Herbst 

8 

18-VI  to  10-VIII 

Hyperaspis  undulata  (Say) 

15 

11-VI  to  25-VIII 

Hyperaspis  binotata  (Say) 

1 

23-VI 

Hippodamia  parenthesis  (Say) 
Hippodamia  tridecimpunctata 

28 

6-VII  to  13-VIII* 

tibialis  (Say) 

10 

26-VI  to  23-VIII 

Hippodamia  convergens  Guerin 
Brachyacantha  ursina 

241 

18-VI  to  4-X* 

(Fabricius) 

323 

10-VI  to  10-VIII* 

Cycloneda  sanguinea  (Linne) 

37 

19-VI  to  31  -VIII* 

Adalia  bipunctata  (Linne) 
Coleomegilla  fuscilabris 

323 

14-VI  to  1-IX* 

Mulsant 

74 

11-VI  to  6-IV* 

Epilachna  varivestis  Mulsant, 

1 

15-VII 

Hadraule  blaisdelli  (Casey) 
Mordella  marginata 

2 

20-VII 

(Melsheimer) 

Mordellistena  semiusta 

4 

15-VI  to  26-VIII 

LeConte 

1 

26-VII 

Mordellistena  marginalis  (Say) 
Mordellistena  pustulata 

1 

31  -VIII 

Melsheimer 

Pentaria  trifasciata 

2 

13-VI  to  15-VI 

(Melsheimer) 

2 

27-VI  to  12-VIII 

Epicauta  pestifera  Werner 
Epicauta  pennsylvanica 

1 

18-VI 

(DeGeer) 

5 

1-VIII  to  26-VIII 

Anthicus  ephippium  LaFerte 
Ischyropalpus  nitidulus 

1 

12-VII 

LeConte 

Tetraopes  tetrophthalmus 

1 

8-VII 

(Forster) 

2,682 

10-VI  to  20-VIII* 

Tetraopes  femoratus  LeConte 

64 

17-VI  to  12-IX* 

Megacyllene  robiniae  (Forster) 

2 

18-IX 

Dectes  spinosus  (Say) 

3 

22-VII  to  26-VII 

Typocerus  velutinus  (Olivier) 
Hippopsis  lemniscata 

1 

28-VI 

(Fabricius) 

1 

5-VII 

Megacerus  discoidus  (Say) 

6 

28-VI  to  1-VIII 

Althaeus  n.  sp. 

1 

3-VIII 
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CHRYSO- 

MELIDAE 


CURCULIONIDAE 


SCOLYTIDAE 


Crioceris  asparagi  (Linne) 
Lema  trilineata  Olivier 
Fidia  viticida  Walsh 
Paria  thoracica  (Melsheimer) 
Chrysochus  auratus  (Fabricius) 
Zygogramma  suturalis 
(Fabricius) 

Labidomera  cliuicollis  (Kirby) 
Diabrotica  undecimpunctata 
howardi  Barber 
Diabrotica  longicornis  (Say) 
Trirhabda  virgata  LeConte 
Crepidodera  nana  (Say) 
Crepidodera  sp. 

Psylliodes  convexior  LeConte 
Psylliodes  punctulata 
Melsheimer 

Phyllotreta  zimmermanni 
(Crotch) 

Phyllotreta  cruciferae  (Goeze) 
Blepharida  rhois  (Forster) 
Longitarsus  insolens  Horn 
Disonycha  xanthomelas 
(Dalman) 

Chaetocnema  confinis  Crotch 
Systena  frontalis  (Fabricius) 
Altica  chalybea  Illiger 
Altica  litigata  Fall 
Epitrix  cucumeris  (Harris) 
Epitrix  fascula  Crotch 
A  nop  litis  inaequalis  (Weber) 
Chalepus  dorsalis  Thunberg 
Deloyala  guttata  Olivier 
Metriona  bicolor  (Fabricius) 
Phagiometriona  clavata 
(Fabricius) 

Otiorhynchus  ovatus  (Linne) 
Calomycterus  setarius  Roelofs 
Sitona  flavescens  (Marsham) 
Sitona  scissifrons  (Say) 

Sitona  hispidula  (Fabricius) 
Hyper  a  postica  (Gyllenhal) 
Hypera punctata  (Fabricius) 
Smicronyx  flavicans  (LeConte) 
Smicronyx  corniculatus 
(Fabricius) 

Tychius picirostris  (Fabricius) 
Curculio  caryae  (Horn) 
Gymnetron  antirrhini  Paykull 
Gymnetron  tetrum  (Fabricius) 
Baris  striata  Say 
Madarellus  undulatus  (Say) 
Centrinaspis  sp. 
Cylindrocopturus  nr.  quercus 
(Say) 

Conotrachelus  anaglypticus 
Say 

Conotrachelus  nenuphar 
(Herbst) 

Rhyssomatus  lineaticollis  (Say) 
Tyloderma  foveolata  Say 
Sphenophorus  parvulus 
Gyllenhal 

Sphenophorus  zeae  (Walsh) 
Chramesus  hicoriae  LeConte 


20 

27-VI  to  22-VIII* 

3 

24-VII  to  14-VIII 

3 

24-VI  to  19-VII 

2 

22-VI  to  6-VII 

12 

2-VII  to  14-VIII 

1 

26-VII 

24 

11-VI  to  18-IX 

20 

19-VI  to  6-IX 

1 

17-VII 

3 

4-VII  to  25-VII 

3 

19-VI  to  23-VIII 

1 

19-VI 

2 

15-VI  to  19-VI 

2 

19-VI  to  7-VII 

14 

11-VI  to  25-VII* 

2 

13-VI  to  17-VI 

1 

18-IX 

4 

14-VII  to  10-VIII 

18 

13-VII  to  17-VIII 

3 

15-VI  to  16-VI 

1 

5-VIII 

1 

25-VI 

1 

23-VI 

1 

15-VI 

2 

11-VI  to  18-VI 

3 

5-VII  to  3-VIII 

1 

13-VI 

93 

9-VI  to  4-X* 

57 

10-VI  to  25-IX* 

5 

26-VI  to  13-VIII 

18 

7-VII  to  30-VIII 

2 

29-VI  to  13-VII 

1 

27-VI 

3 

13-VI  to  29-VII 

7 

9-VI  to  29-VIII 

1 

14-VIII 

1 

20-VIII 

1 

23-VIII 

1 

8-VIII 

1 

18-VII 

1 

6-VIII 

3 

13-VII  to  4-VIII 

135 

9-VI  to  13-VIII* 

1 

5-VII 

89 

14-VI  to  30-VII* 

4 

3-VII  to  4-VIII 

1 

27-VI 

1 

30-VII 

1 

2- VIII 

46 

9-VI  to  25-VIII* 

3 

7-VII 

1 

27-VI 

1 

13-VI 

1 

29-VI 

'Collecting  data  represented  graphically  in  Fig.  1  and  2. 
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Fig.  1  &  2.  Graphs  illustrating  the  numbers  of  individuals  collected  during 
the  collecting  period. 
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LIVE  INSECTS  PROVE  BIG  U.S.  HIT1 

Today,  live  insects  are  the  main  attractions  in  scientific  activities  from  junior 
high  exhibits  to  complex  laboratory  experiments.  The  demand  for  these  creatures  in 
their  natural  state  has  prompted  "bug”  enthusiasts  to  extend  their  searches  across 
state  lines,  and  even  into  foreign  countries.  What  these  collectors  carry,  mail,  or 
have  shipped  home  also  happens  to  be  of  concern  to  the  U.  S.  Department  of  Agricul¬ 
ture’s  Animal  and  Plant  Health  Inspection  Service  (APHIS).  This  agency  has  the  job 
ot  keeping  hundreds  of  harmful  insects  out  of  this  country. 

To  do  this,  APHIS  not  only  requires  special  import  permits  for  incoming  bugs, 
but  carefully  screens  them  upon  arrival  at  any  of  about  80  U.S.  ports  of  entry.  In¬ 
trastate  movement  of  live  insects  is  also  restricted  by  the  agency. 


'Adopted  from  USDA  News  Release  2453-76. 
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APHIS  supervision  covers  insects  needed  for  just  about  all  purposes,  including 
the  newest  phenomenon  in  entomology— the  insect  zoo.  Such  a  specialized  facility 
opened  recently  at  the  Smithsonian  Institution’s  Museum  of  Natural  History  to  serve 
as  a  permanent  home  for  a  variety  of  exotic  and  domestic  insect  species.  These  living, 
crawling  specimens  are  on  display  in  specially-built  replicas  of  their  own  natural 
habitats. 

APHIS’  interest  in  this  insect  collection  is  twofold:  (1)  to  restrict  entry  of  known 
foreign  pests,  and  (2)  to  insure  that  permitted  insects  cannot  escape  their  museum  en¬ 
vironment  to  establish  in  greener  U.  S.  pastures. 

Curators  for  the  insect  zoo  looked  abroad  for  many  of  their  specimens  because  the 
larger  and  more  bizarre  types  are  often  found  in  tropical  areas.  While  many  are  not 
classed  as  plant  pests,  there  is  still  an  element  of  risk  in  bringing  them  to  the  United 
States. 

Such  hesitation  is  well-founded.  Past  errors  in  importing  and  moving  insects 
have  brought  to  this  country  destructive  infestations  of  gypsy  moths,  fruit  flies,  and 
fire  ants,  among  others.  Pest  establishment  is  relatively  easy  once  the  insect  has  es¬ 
caped.  With  a  ready  supply  of  food,  a  favorable  climate,  and  no  natural  predators, 
they  can  easily  grow  to  epidemic  numbers.  Damage  and  control  costs  associated  with 
such  outbreaks  can  run  into  millions  of  taxpayer  dollars  each  year. 

Such  devastation  prompted  the  enactment  of  two  Federal  laws— the  Plant  Quar¬ 
antine  Act  of  1912  and  the  Federal  Plant  Pest  Act  of  1957-both  of  which  give  APHIS 
authority  to  restrict  importation  and  interstate  movement  of  live  insects. 

When  evaluating  a  permit  application,  the  agency  weighs  the  scientific  “benefits” 
of  the  requested  insect  against  its  “risk”  as  a  possible  plant  pest.  Clearance  depends 
on  such  factors  as  whether  the  insect  is  already  a  pest,  how  widespread  and  mobile  it 
is  here,  if  additional  strains  will  be  bred,  and  how  easily  an  accidental  outbreak 
could  be  eradicated. 

If  the  insect  passes  the  APHIS  checklist— and  is  okayed  by  the  state  to  which  it’s 
going— an  entry  permit  is  issued.  Responsibility  for  complying  with  permit  instruc¬ 
tions  lies  with  the  collector.  He  or  she  must  see  that  labels  are  clearly  visible  on 
incoming  insect  containers,  and  that  shippers  are  informed  of  all  APHIS  import  rules. 

APHIS  approved  special  permits  for  virtually  all  the  Smithsonian  zoo’s  insects. 
“Foreigners”  allowed  entry  included  beetles,  spiders,  and  scorpions  obtained  from 
Smithsonian  research  centers  in  Panama  and  Mexico. 

Only  one  species— a  tropical  termite— was  refused,  “because  it  proved  an  unwar¬ 
ranted  risk  for  which  a  U.  S.  substitute  could  easily  be  found.”  For  other  “high-risk” 
insects,  particularly  leaf-eaters  like  moths,  leaf-cutter  ants,  and  plant  lice,  only 
males  were  permitted  the  first  year.  In  alternating  years,  female  insects  are  allowed 
into  the  country. 

In  deciding  whether  to  approve  permit  applications,  APHIS  also  considered  just 
how  and  where  the  collection  would  be  displayed.  Museum  zookeepers  sought  the 
agency’s  advice  in  making  all  cages  absolutely  escape-proof.  Plexiglass  containers, 
equipped  with  several  layers  of  metal  and  rayon  screening  on  top  as  well  as  an  anti¬ 
stick  paint,  prevent  insects  from  crawling  out. 

A  big  challenge  arises  during  the  winter  season  when  many  of  the  insects  begin  to 
die  off.  To  replenish  short-lived  stocks  without  further  expeditions  to  native  haunts, 
the  Smithsonian  zoo  also  features  an  “insect  hatchery.” 

Because  insect  rearing  is  a  very  risky  operation,  APHIS  also  provided  require¬ 
ments  for  this.  The  hatchery— located  behind  the  main  exhibit  through  a  set  of  heavy 
double  doors— has  been  “insect-proofed”  with  all  holes  in  windows,  doors,  electri¬ 
cal  outlets,  and  drains  tightly  sealed  against  escape. 

The  problems  associated  with  keeping  insects  alive  and  under  control  have  kept 
insect  zoos  from  the  same  popularity  here  that  they  now  enjoy  in  Europe  and  Japan. 
However,  the  concept  is  catching  on.  Several  other  insect  zoos  are  now  planned,  and 
one  in  Cincinnati  is  being  developed. 
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Abstract 

USNM  Carabid  types  are  listed  together  with  their  type-localities  and 
status.  Correct  and  original  generic  placements  are  indicated  alphabet¬ 
ically.  Thirty-one  lectotypes  are  selected  from  syntype  pairs  or  series.  All 
data  are  computer  accessible  and  organized  for  immediate  update  when  new 
types  are  acquired  by  the  Museum.  This  limited  study  serves  as  a  feasibility 
model  for  computerization  of  the  USNM  insect  type  collections. 


In  anticipation  of  computerizing  primary  type  data  for  the  insect  collec¬ 
tions  at  the  National  Museum  of  Natural  History  in  Washington,  D.C., 
we  have  undertaken  a  logistics  study  using  the  ground  beetles  as  source  ma¬ 
terial.  Expeditious  methods  must  be  developed  for  data  capture,  specimen 
handling,  and  data  organization  in  the  overall  project  because  the  USNM 
houses  over  74,000  primary  types  of  insects.  Our  study  covers  only  primary 
types  of  Carabidae,  excluding  those  of  T.  L.  Casey  which  have  been  discussed 
elsewhere  (Lindroth  1975;  Erwin  1974;  Allen  1977).  The  present  paper  pro¬ 
vides  data  on  all  287  primary  types  on  hand  through  completion  of  this 
manuscript.  Newly  acquired  specimens  are  easily  listed  in  the  data  file  to¬ 
gether  with  their  data,  and  up-to-date  printouts  of  holdings  are  available  at 
cost  to  curators  and  the  public  at  large  upon  request. 


Methods 

This  paper  is  the  result  of  a  division  of  labor  as  follows:  the  junior  au¬ 
thor  was  responsible  for  recording  all  type  label  data  on  cards,  gathering 
and  checking  literature  citations,  preparing  initial  typed  draft  and  biblio¬ 
graphic  cards;  the  senior  author  was  responsible  for  the  text,  taxonomic 
decisions,  problem  solving,  and  general  supervision  of  the  project. 

Taxa  are  listed  alphabetically;  where  name  changes  have  occurred  taxa 
are  cross  indexed  and  full  data  given  under  the  currently  accepted  name. 
We  list  the  following  categories  of  data  for  each  type:  status,  sex,  USNM 
type  number,  type-locality,  and  citation  of  original  description.  Occasion¬ 
ally  notes  are  given  to  explain  details.  Where  sex  determination  was  im¬ 
possible  due  to  specimen  condition  or  a  need  for  dissection,  we  state  “sex 
undetermined.”  Elevations  are  given  in  meters  regardless  of  what  is  used 
on  the  specimen  label;  if  altitudinal  measurements  are  given  in  feet  on 
labels  we  also  recorded  it. 
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The  data  given  in  the  paper  were  encoded  onto  magnetic  tape  using  the 
system  developed  by  L.  Erwin  (1976).  All  newly  acquired  carabid  types  at 
the  USNM  are  added  to  the  data  file  upon  arrival  in  order  to  keep  the  files 
up-to-date.  The  file  can  be  assessed  in  various  ways  and  listings  made  to  suit 
the  need  of  the  user. 

The  system  developed  by  L.  Erwin  (1976)  was  expanded  in  order  to  ac¬ 
commodate  additional  fields  of  data  needed  for  type  cataloguing  (Figure 
1).  Other  fields  as  already  established  (L.  Erwin  1976)  are  also  used  when 
appropriate;  however,  Figure  1  gives  the  core  data  set  for  nearly  all  types 
in  this  paper. 


KIND  OF  TYPE  .  210 

TYPE  NUMBER  .  220 

TYPE  DESIGNATION  AND  DATE  .  230 

ASSOCIATE  AUTHOR (S)  .  231 

ARTICLE  NAME  .  232 

PUBLICATION  NAME  .  233 

VOLUME,  NUMBER,  PAGES  .  234 

ORIGINAL  TYPE  NAME  .  240 

CURRENT  TYPE  NAME  .  241 

NOTES  ON  TYPES  .  250 

SEX  .  320 

TYPE- AREA  .  480 

TYPE- REGION  .  481 

TYPE-COUNTRY  .  482 

TYPE-DEPARTMENT/DISTRICT/PROVINCE/STATE  .  483 

TYPE-GENERAL  LOCALITY  .  484 

TYPE-SPECIFIC  LOCALITY  .  485 

TYPE-LATITUDE/LONGITUDE  .  486 

TYPE-ELEVATION  .  487 


Fig.  1.  Core  data  set  for  USNM  Carabid  type  catalogue 
as  expanded  from  L.  Erwin  (1976). 
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Lectotype  Designations 

In  31  instances  during  this  compilation  it  was  discovered  that  only  co¬ 
type  or  syntype  series  existed  and  that  no  lectotype  had  been  selected.  We 
have  done  so  here  after  analysis  of  the  literature  and  survey  of  the  syntype 
series.  Lectotypes  were  designated  only  when  it  was  determined  that  they 
appropriately  reside  in  the  USNM.  Although  many  Walther  Horn  “co- 
types  are  in  the  USNM  it  is  best  if  lectotypes  are  chosen  from  the  material 
at  Eberswalde*,  DDR,  that  is,  Horn’s  original  collection,  unless  Horn’s 
published  papers  lead  us  to  other  action  (e.g.,  genus  Colly ris,  see  below). 


Acupalpus  convexulus  Darlington,  1934:112. 
Holotype:  female,  USNM  #75657. 

Type-locality:  Cuba;  Camagiiey,  Baragua. 

A.  straneoi  Muller,  1942:70. 

Holotype:  sex  undetermined,  USNM  #73973. 
Type-locality:  Southern  Rhodesia;  Melsetter-District. 

Adelotopus  niger  Notman,  1925:8. 

Holotype:  sex  undetermined,  USNM  #26168. 
Type-locality:  Australia. 


Agonum  babcocki  Barr,  1960:52. 

[See  Platynus  babcocki  (Barr)] 

A.  gratiosum  Mannerheim,  1853:142. 

[See  Europhilus  antiquus  Notman] 

A.  rubrum  Barr,  1960:49. 

[See  Platynus  rubrum  (Barr)] 

Amara  decora  (Notman) 

[Celia  decora  Notman,  1922:101) 

Holotype:  male,  USNM  #26592. 

Type-locality:  USA;  Arizona,  Sabino  Canyon. 

Anchonoderus  unicolor  Schaeffer,  1910:395. 
Holotype:  male,  USNM  #56139. 

Type-locality:  USA;  Texas,  New  Braunfels. 

Ancystroglossus  ovalipennis  Reichardt,  1967:19. 
Holotype:  male,  USNM  #69206. 

Type-locality:  Mexico;  Sinaloa,  Los  Mochis. 


Anillinus  affabilis  (Brues) 

[Anillus  affabilis  Brues,  1902:366) 

Lectotype:  male,  USNM  #75691,  here  selected. 

Type-locality:  USA;  Texas,  Austin. 

Note:  Described  from  3  specimens,  only  one  of  which  was  located  in  USNM 
A.  barberi  Jeannel,  1963:150. 

Holotype:  female,  USNM  #69545. 

Type-locality:  USA;  Maryland,  Plummers  Island. 

A.  dunavani  Jeannel,  1963:76. 

Holotype:  male,  USNM  #69542. 

Type-locality:  USA;  South  Carolina,  Pickens  County,  Sassafras  Mountains 
Bottom,  4921' (1500  M). 


,  Rocky 


*Institut  fur  Pflanzenschutzforschung  (BZA)  der  Akademie  der  Land- 
wirtschaftswissenschaften  der  DDR  zu  Berlin,  Zweigstelle  Eberswalde, 
Abteilung  Taxonomie  der  Insekten  (DEI). 
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A.  elongatus  Jeannel,  1963:151. 

Holotype:  female,  USNM  #69544. 

Type-locality:  USA;  North  Carolina,  Chapel  Hill. 

Note:  Specimen  in  very  poor  condition. 

A.  indianae  Jeannel,  1963:152. 

Holotype:  sex  undetermined,  USNM  #69548. 

Type-locality:  USA;  Indiana,  Lawrence  County. 

A.  longiceps  Jeannel,  1963:149. 

Holotype:  female,  USNM  #69547. 

Type-locality:  USA;  Tennessee,  Monteagle,  Crystal  Cave. 

A.  sinuaticollis  Jeannel,  1963:152. 

Holotype:  female,  USNM  #69541. 

Type-locality:  USA;  Tennessee,  Roane  County. 

A.  turneri  Jeannel,  1963:77. 

Holotype:  female,  USNM  #69543. 

Type-locality:  USA;  Georgia,  Peach  County. 

A.  virginiae  Jeannel,  1963:76. 

Holotype:  female,  USNM  #69546. 

Type-locality:  USA;  Virginia,  Sky  land. 

Anillodes  sinuatus  Jeannel,  1963:57. 

Holotype:  female,  USNM  #69549. 

Type-locality:  USA;  Texas,  Bexar  County. 

Anillus  affabilis  Brues,  1902:366. 

[See  Anillinus  affabilis  (Brues)] 

Anisodactylus  loedingi  Schaeffer,  1911:114. 

Lectotype:  male,  USNM  #42494,  here  selected. 

Type-locality:  USA;  Alabama,  Mobile. 

Note:  Noonan  (1973)  did  not  select  a  lectotype  from  Schaeffer’s  material,  therefore 
we  do  so  now. 

A.  texanus  Schaeffer,  1910:404. 

Lectotype:  male,  USNM  #75703. 

Type-locality:  USA;  Texas,  New  Braunfels. 

Note:  Lectotype  designated  by  Noonan,  1973:361. 

Anisotarsus  depressus  Notman,  1919:236. 

[See  Notiobia  depressus  (Notman)] 

Anophthalmus  engelhardti  Barber,  1928:195. 

[See  Pseudanophthalmus  engelhardti  (Barber)] 

A.  hubbardi  Barber,  1928:196. 

[See  Pseudanophthalmus  hubbardi  (Barber)] 

A.  interstitialis  Hubbard,  1880:52. 

[See  Pseudanophthalmus  interstitialis  (Hubbard)] 

Apenes  angustata  Schwarz,  1878:354. 

Lectotype:  male,  USNM  #4495,  here  selected. 

Type-locality:  USA;  Florida,  Enterprise. 

Note:  Described  from  3  specimens  “apparently  female,”  but  we  found  one  to  be  a 
male  and  selected  it  as  lectotype. 

Apristus  boldorii  Straneo,  1943:84. 

Holotype:  female,  USNM  #73974. 

Type -locality:  Africa;  Ethiopia  (Eritrea),  Dorfu. 

Asaphidion  alaskanum  Wickham,  1919:178. 

Holotype:  female,  USNM  #22562. 

Type-locality:  USA;  Alaska,  Porcupine  River,  15  Miles  below  New  Rampart 
House. 

A.  yukonense  Wickham,  1919:180. 

Holotype:  female,  USNM  #22563. 

Type-locality:  Canada;  Yukon  Territory,  Yukon  Crossing. 
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Aztecarpalus  hemingi  Ball,  1976:63. 

Holotype:  male,  USNM  #73500. 

190F&  125C,A252T9YMMeXiC°:  °aXaCa’  Microondas  Sta"  0  5  Miles  East  Junction  Routes 

A.  whiteheadi  Ball,  1976:66. 

Holotype:  male,  USNM  #73499. 

Type-locality:  Mexico;  Oaxaca,  16.9  Miles  South  of  Valle  Nacional,  3600'  (1097  M). 


Bembidion  dannieae  Perrault  (in  press) 

Holotype:  male,  USNM  #73901. 

Sb2‘12M30?:(^S;;  0aXaC3'  Microondas  Sta  >  05  Miles  East  Junction  Routes 

B.  georgettae  Perrault  (in  press) 

Holotype:  male,  USNM  #73902. 

Type-locauty:  Mexico;  Veracruz,  13.2  Miles  West  Ciudad  Mendoza,  6600'  (2011  M) 
B.jamaicense  Darlington,  1934:76. 

Holotype:  male,  USNM  #75334. 

Type -locality:  Greater  Antilles;  Jamaica. 

B.  kincaidi  Hatch,  1950:100. 

Holotype:  male,  USNM  #75671. 

Type-locality:  USA;  Washington,  Mt.  Baker 


B.parvulum  Notman,  1922:99. 

Holotype:  female,  USNM  #26594. 

Type-locality:  USA;  Washington,  Mt.  Rainier,  Paradise  Park,  6000'  (1828  M). 

Brachinus  oaxacensis  Erwin,  1970:117. 

Holotype:  male,  USNM  #74163. 

Type-locality:  Mexico;  Oaxaca,  25  Miles  South  of  Mitla. 

Brachyonychus  sublaevis  medius  Darlington,  1952  128 
Holotype:  male,  USNM  #75706. 

Type -locality:  Lower  Siam;  Trang  (“Trong”). 

Brady cellus  cubanus  Darlington,  1934:110 
Holotype:  male,  USNM  #75660. 

Type-locality:  Greater  Antilles;  Cuba,  Santa  Clara,  Cayamas. 


Calleida  tinctula  Darlington,  1934:117. 

Holotype:  female,  USNM  #75439. 

Type-locality:  Greater  Antilles;  Cuba,  Santa  Clara,  Cayamas. 


Calophaena  costaricensis  Liebke,  1930:715. 

Lectotype:  male,  USNM  #54406. 

Type-locality:  Costa  Rica;  Limon  Province,  Rio  Reventazon,  Hamburg  Farm 
Note:  Lectotype  designated  by  Erwin,  1975:268. 

C.  nevermanni  Liebke,  1930:714. 

Lectotype:  male,  USNM  #54405. 

Type -locality:  Costa  Rica;  Limon  Province,  Las  Mercedes. 

Note:  Lectotype  designated  by  Erwin,  1975:268. 

C.  sexmaculata  Liebke,  1930:719. 

Lectotype:  female,  USNM  #54407. 

Type -locality:  Costa  Rica;  Limon  Province,  Rio  Reventazon,  Hamburg  Farm 
Note:  Lectotype  designated  by  Erwin,  1975:268. 


Calosoma  howardi  Linell,  1898:251. 

Holotype:  male,  USNM  #1311. 

Type-locality:  Galapagos  Island;  Duncan  Island. 

C.  irregulare  Schaeffer,  1915:235. 

Holotype:  male,  USNM  #42495. 

Type-l°cality:  USA;  California,  Siskiyou  County,  Castella. 

C.  linelli  Mutchler,  1925:222. 

Holotype:  male,  USNM  #28205. 

Type-locality:  Galapagos  Island;  Chatham  Island. 
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Carabus  erwini  Mandl,  1975:285. 

Holotype:  male,  USNM  #73019. 

Type-locality:  China;  Szechuen,  road  to  Songpan,  half  way  between  Uen  Chuan 
Chien  and  Meng  Tseo,  3000'  (914  M). 

C.  kweitshauensis  Mandl,  1975:279. 

Holotype:  female,  USNM  #73018. 

Type-locality:  China;  Kweitshow,  Shi  Mon  Kan. 

C.  quadraticollis  Mandl,  1973:80. 

Holotype:  female,  USNM  #73017. 

Type-locality:  China-Tibet-Border;  near  Jalala  Pass,  14,000-17,000'  (4267-5185  M). 

C.  sinotibeticola  Mandl,  1975:281. 

Holotype:  male,  USNM  #73016. 

Type-locality:  Tibet;  Shien,  near  Jinfong,  13,000-14,000'  (3962-4267  M). 

C.  wittmeri  Mandl,  1975:280. 

Holotype:  female,  USNM  #73015. 

Type-locality:  China-Tibet-Border;  near  Jalala  Pass,  14,000-17,000'  (4267-5181  M). 

Casnonia  lengi  Schaeffer  1910:395. 

[See  Colliuris  lengi  (Schaeffer)] 

Celia  decora  Notman,  1922:101. 

[See  Amara  decora  (Notman)] 

Cicindela  abdominalis  floridana  Cartwright,  1939:364. 

Holotype:  male,  USNM  #53417. 

Type-locality:  USA;  Florida,  Miami. 

C.  angulihumerosa  W.  Horn,  1927:8. 

Holotype:  female,  USNM  #41842. 

Type-locality:  Philippines;  Island  Samar. 

C.  arida  Davis,  1928:65. 

Holotype:  male,  USNM  #56263. 

Type-locality:  USA;  California,  Death  Valley  Junction. 

Note:  Although  regarded  as  synonymous  with  C.  tranquebarica  informally  by  tiger 
beetle  workers,  we  could  not  find  this  so  stated  in  literature. 

C.  cardini  Leng  and  Mutchler,  1916:690. 

Lectotype:  female,  USNM  #20439,  here  selected. 

Type-locality:  Greater  Antilles;  Cuba,  Province  of  Havana,  Contorro. 

Note:  Described  from  two  specimens,  both  of  which  are  in  the  USNM.  The  female  is 
in  better  condition  than  the  male. 

C.  cazieri  Vogt,  1949:6. 

Holotype:  male,  USNM  #59057. 

Type-locality:  USA;  Texas,  Starr  County,  10  Miles  North  of  Rio  Grande  City. 

C.  formosa  pigmentosignata  W.  Horn,  1930:76. 

Lectotype:  female,  USNM  #41843,  here  selected. 

Type-locality:  USA;  Texas,  Rosser. 

Note:  Although  several  syntypes  exist  in  DEI  we  chose  the  female  as  lectotype  in 
USNM  because  the  species  is  American  and  will  be  studied  most  frequently  by  Amer¬ 
icans. 

C.  latesignata  tenuicincta  Schaupp,  1884:122. 

Holotype:  female,  USNM  #1204. 

Type -locality:  USA;  Colorado. 

C.  nanula  W.  Horn,  1937:57. 

Lectotype:  male,  USNM  #52044,  here  selected. 

Type-locality:  Philippines;  “Lucon”  Luzon,  (Laguna:Paete). 

Note:  The  material  upon  which  Horn  based  his  species  was  borrowed  from  the  USNM; 
we  therefore  selected  the  lectotype  from  material  he  returned.  Horn  labelled  one 
specimen  as  “type”  and  we  invariably  choose  the  same. 

C.  nigrocoerulea  subtropica  Vogt,  1949:2. 

Holotype:  female,  USNM  #59055. 

Type-locality:  USA;  Texas,  Southwest  Hidalgo  County. 

C.  obsoleta  neojuvenilis  Vogt,  1949:4. 

Holotype:  male,  USNM  #59056. 

Type-locality:  USA;  Texas,  Southwest  Hidalgo  County,  5  Miles  Southwest  of  Mis¬ 
sion. 
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C.parowana  Wickham,  1905:165. 

Holotype:  male,  USNM  #56136. 

Type -locality:  USA;  Utah,  Little  Salt  Lake  near  Parowan. 

C.  rufwentris  arizonae  Wickham,  1899:226. 

Holotype:  male,  USNM  #56137. 

Type-locality:  USA;  Canon  of  Colorado  River. 

Note:  Now  regarded  as  Cicindela  haemorrhagica  arizonae. 

Clarencia  papua  Darlington,  1968:210. 

Holotype:  male,  USNM  #72366. 

Type-locality:  West  New  Guinea;  Hollandia. 

Clinidium  allegheniense georgicum  Bell  and  Bell,  1975:66 
Holotype:  male,  USNM  #73195. 

Type-locality:  USA;  Georgia,  Cartersville. 

Colliuris  lengi  (Schaeffer) 

( Casnonia  lengi  Schaeffer,  1910:395) 

Holotype:  female,  USNM  #56140. 

Type-locality:  USA;  Arizona,  Nogales. 

Collyris  aptera pseudocontracta  W.  Horn,  1937:55. 

Lectotype:  female,  USNM  #52042,  here  selected. 

T7of  Pe°Ples  Republic  of  Vietnam;  Prov.  Haut  Donai,  Annam  (Agr.  Stat. 

of  Blao),  800  M. 

Note:  See  Cicindela  nanula  note. 

C.  biimpressa  W.  Horn,  1937:56. 

Lectotype:  female,  USNM  #52043,  here  selected. 

Peoples  Republic  of  Vietnam;  Prov.  Haut  Donai,  Annam  (Agr.  Stat. 

of  Blao),  800  M. 

Note:  See  Cicindela  nanula  note. 

C.  chaudoiri  rariussculpta  W.  Horn,  1929:4. 

Lectotype:  female,  USNM  #41845,  here  selected. 

Type-locality:  Philippines;  Island  Samar. 

Note:  See  Cicindela  nanula  note. 

C.pseudospeciosa  W.  Horn,  1932:208. 

Lectotype:  female,  USNM  #44156,  here  selected. 

Type-locality:  Philippines;  Island  Sibuyan. 

Note:  See  Cicindela  nanula  note. 

Colpodes  fractilinea  Darlington,  1934:96. 

Holotype:  male,  USNM  #75658. 

Type-locality:  Greater  Antilles;  Haiti,  Diquini. 

C.  vagepunctatus  Darlington,  1934:95. 

Holotype:  female,  USNM  #75659. 

Type-locality:  Greater  Antilles;  Jamaica. 

Cychrus andrewsii  Harris,  1839:195. 

[See  Scaphinotus  andrewsii  (Harris)] 

C.  attenuatus  liguricus  Straneo,  1933:113. 

Lectotype:  male,  USNM  #73972,  here  selected. 

Type-locality:  Italy;  Val  Pesio,  Marittime  Alpi. 

Note:  Labelled  as  “Holotype”  by  Straneo  but  not  so  indicated  in  print. 

Cyrtolaus  brevispina  Whitehead  and  Ball,  1975:608. 

Holotype:  male,  USNM  #73346. 

Type-locality:  Mexico;  Chiapas,  1.5  Miles  North  Pueblo  Nuevo,  Yerba  Buena  Hos¬ 
pital,  7200'  (2194  M). 

C.  grumufer  Whitehead  and  Ball,  1975:612. 

Holotype:  male,  USNM  #73348. 

Type-locality:  Mexico;  Chiapas,  1.5  Miles  North  Pueblo  Nuevo,  Yerba  Buena  Hos¬ 
pital,  5100-6000'  (1554-1828  M). 

C.  ricardo  Whitehead  and  Ball,  1975:609. 

Holotype:  male,  USNM  #73347. 

Type-locality:  Mexico;  Chiapas,  Volcan  Tacana,  Southeast  slope,  7800'  (2377  M). 
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C.  subiridescens  Whitehead  and  Ball,  1975:607. 

Holotype:  male,  USNM  #73349. 

Type-locality:  Mexico;  Chiapas,  6.6  Miles  North  Pueblo  Nuevo,  5600'  (1706  M). 

Demetrida  genicula  Darlington,  1968:158. 

Holotype:  male,  USNM  #72368. 

Type-locality:  West  New  Guinea;  Hollandia. 

Distichus  smithi  Linell,  1898:254. 

[See  Scarites  smithi  (Linell)] 

Dromius  alfierii  Peyerimhoff,  1926:220. 

Holotype:  male,  USNM  #75654. 

Type -locality:  Egypt;  Sinai  meridional:  Wadi  Rayig. 

Duvalius  bensai  lombardii  Straneo,  1939:106. 

Holotype:  male,  USNM  #73977. 

Type-locality:  Italy;  Cave  of  Frasassi,  near  Genga. 

D. jurececki  lanzai  Straneo,  1943:10. 

Holotype:  male,  USNM  #73978. 

Type-locality:  Italy;  Coreglia  Antelminelli,  Cave  of  Fate. 

Dyschirius  cerberus  Larson,  1968:1108. 

Holotype:  female,  USNM  #69973. 

Type -locality:  USA;  Kansas,  Atchison. 

D.  colossus  Larson,  1968:1110. 

Holotype:  male,  USNM  #69974. 

Type-locality:  USA;  Texas,  Goose  Island  State  Park,  9  Miles  North  of  Rockport. 

Epikastea  limonae  Liebke,  1936:125. 

Lectotype:  female,  USNM  #54416. 

Type-locality:  Costa  Rica;  Limon  Province,  Waldeck  Farm. 

Note:  Lectotype  designated  by  Erwin,  1975:268. 

Europhilus  antiquus  Notman,  1922:102. 

Holotype:  male,  USNM  #26591. 

Type-locality:  USA;  Connecticut,  Lyme. 

Note:  This  species  is  now  referred  to  as  Agonum  gratiosum  Mann. 

Evarthrus  iowensis  Freitag,  1969:154. 

Holotype:  male,  USNM  #69820. 

Type-locality:  USA;  Iowa,  Iowa  City. 

Galerita  boliviano  Reichardt,  1967:79. 

Holotype:  male,  USNM  #69203. 

Type-locality:  Bolivia;  La  Paz,  Huachi,  Rio  Beni. 

Harpalus  alaskensis  Lindroth,  1968:801. 

Holotype:  male,  USNM  #75705. 

Type-locality:  USA;  Alaska,  7-15  Miles  North  of  New  Rampart  House. 

H.  carolinae  Schaeffer,  1910:402. 

Lectotype:  male,  USNM  #42509,  here  selected. 

Type-locality:  USA;  North  Carolina,  Black  Mountains. 

Note:  Described  from  several  specimens,  most  of  which  are  in  USNM. 

H.  huachuca  Ball,  1972:193. 

Holotype:  male,  USNM  #72116. 

Type-locality:  USA;  Arizona,  Huachuca  Mountains. 

H.  iripennis  Schaeffer,  1910:402. 

Lectotype:  male,  USNM  #42510,  here  selected. 

Type -locality:  USA;  Texas,  Brownsville. 

Note:  Schaeffer’s  description  does  not  indicate  the  number  of  specimens  studied;  since 
he  gave  a  size  range  it  must  have  been  more  than  one. 

H.  stephani  Ball,  1972:194. 

Holotype:  male,  USNM  #72117. 

Type-locality:  USA;  Arizona,  Pima  County,  Arivaca. 
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Helluomorphoides  praeustus  floridanus  Ball,  1956:80 
Holotype:  male,  USNM  #75438. 

Type-locality:  USA;  Florida,  Volusia  County,  Ormond. 

Heraldinium  nevermanni  Liebke,  1927:102. 

[See  Otoglossa  nevermanni  (Liebke)] 

Horologion  speokoites  Valentine,  1932:3. 

Holotype:  male,  USNM  #44255. 

Type-locality:  USA;  West  Virginia,  Maxwelton,  Arbuckle’s  Cave. 

Inna  texana  Schaeffer,  1910:400. 

Lectotype:  male,  USNM  #42508,  here  selected. 

Type-locality:  USA;  Texas,  Brownsville,  Esperanza  Ranch. 

Note:  Schaeffer’s  description  does  not  indicate  the  number  of  specimens  studied. 

Lebia  arizonica  Schaeffer,  1910:398. 

Lectotype:  male,  USNM  #42506,  here  selected. 

Type-locality^USA;  Arizona,  Huachuca  Mountains. 

Note.  Schaeffer  s  description  does  not  indicate  the  number  of  specimens  studied. 

L.  azteca  Reichardt,  1972:16. 

Holotype:  male,  USNM  #73428. 

Type -locality:  Mexico;  Chiapas,  11.6  Miles  South  Ocozocuautla,  3200'  (975  M). 

L.  bumeliae  Schaeffer,  1910:399. 

Lectotype:  female,  USNM  #42507,  here  selected. 

Type-locality:  USA;  Texas,  Brownsville. 

Note:  Schaeffer  indicates  he  saw  “a  few  specimens,”  most  of  which  are  in  the  USNM 
L.  hexasticta  Liebke,  1936:127. 

Lectotype:  male,  USNM  #54418. 

Type-locality:  Costa  Rica;  Limon  Province,  Rio  Reventazon,  Hamburg  Farm. 
Note:  Lectotype  designated  by  Erwin,  1975:267. 

L.  reventazonica  Liebke,  1936:127. 

Lectotype:  male,  USNM  #54419. 

Type-locality:  Costa  Rica;  Limon  Province,  Rio  Reventazon,  Hamburg  Farm. 
Note:  Lectotype  designated  by  Erwin,  1975:267. 

L.  rhodopus  Schwarz,  1878:354. 

Lectotype:  male,  USNM  #4494,  here  selected. 

Type -locality:  USA;  Florida,  Tampa. 

Note:  Schwarz  mentions  two  specimens  in  his  description. 

L.  rufopleura  Schaeffer,  1910:398. 

Lectotype:  female,  USNM  #42505,  here  selected. 

Type-locality:  USA;  Texas,  Brownsville. 

Note:  Schaeffer  s  description  does  not  indicate  the  number  of  specimens  studied. 

L.  somalica  Straneo,  1942:66. 

Holotype:  male,  USNM  #73970. 

Type-locality:  Somali  Republic;  Mogadiscio. 

L.  viridis  subopaca  Schaeffer,  1910:397. 

Lectotype:  female,  USNM  #42504,  here  selected. 

Type-locality:  USA;  Arizona,  Huachuca  Mountains. 

Note:  Described  from  a  “small  number  of  specimens.” 

Megacephala  virginica  melaena  (Cartwright) 

( Tetracha  virginica  melaena  Cartwright,  1935:70) 

Holotype:  male,  USNM  #50765. 

Type-locality:  USA;  South  Carolina,  Clemson  College. 

Micranillodes  depressus  Jeannel,  1963:58. 

Holotype:  female,  USNM  #69551. 

Type-locality:  USA;  Texas,  Travis  County. 

Micratopus  insularis  Darlington,  1934:86. 

Holotype:  sex  undetermined,  USNM  #75335. 

Type-locality:  Greater  Antilles;  Puerto  Rico,  San  Juan. 

M.  parviceps  Darlington,  1934:85. 

Holotype:  sex  undetermined,  USNM  #75336. 

Type -locality:  Greater  Antilles;  Cuba,  Jatibonico. 
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Microlestes  balli  Mateu,  1974:270. 

Holotype:  male,  USNM  #72829. 

Type-locality:  Mexico;  Jalisco,  de  Tecalitlai. 

M.  sinaiticus  Alfieri,  1976:26. 

Lectotype:  sex  undetermined,  USNM  #73501,  here  selected. 

Type-locality:  Egypt;  Sinai,  Wadi  El  Ghedeirat. 

Note:  Described  tersely  from  an  unknown  number  of  specimens.  The  specimen  in 
USNM  was  labelled  “type”  by  Alfieri. 

Microtrechus  barberi  Jeannel,  1931:444. 

[See  Trechus  barberi  (Jeannel)] 

Minuthodes  irregularis  Darlington,  1968:100. 

Holotype:  male,  USNM  #72367. 

Type-locality:  West  New  Guinea;  Hollandia. 

Neaphaenops  intermedius  Valentine,  1931:249. 

[See  Pseudanophthalmus  intermedius  (Valentine)] 

Nebria  kincaidi  Schwarz,  1900:525. 

Holotype:  male,  USNM  #5258. 

Type-locality:  USA;  Alaska,  Farragut  Bay. 

N.  schwarzi  Van  Dyke,  1925:116. 

Holotype:  male,  USNM  #28174. 

Type-locality:  Canada;  Alberta,  Banff. 

Note:  Van  Dyke  (1925:116)  incorrectly  used  type  number  1057;  the  correct  type  num¬ 
ber  is  28174. 

N.  trifaria  piute  Erwin  and  Ball,  1972:95. 

Holotype:  male,  USNM  #71976. 

Type-locality:  USA;  Utah,  Beaver  County,  15.9  Miles  West  of  Junction,  Circle- 
ville  Mountain,  La  Baron  Lake,  9700'  (2956  M). 

N.  trifaria  tetonensis  Erwin  and  Ball,  1972:95. 

Holotype:  male,  USNM  #71975. 

Type-locality:  USA;  Wyoming,  Teton  National  Park,  South  Fork  of  Cascade  Can¬ 
yon,  10,000'  (3048  M). 

Nomaretus  hubbardi  Schwarz,  1895:272. 

[See  Scaphinotus  hubbardi  (Schwarz)] 

N.  incompletus  Schwarz,  1895:271. 

[See  Scaphinotus  incompletus  (Schwarz)] 

Notiobia  depressus  (Notman) 

( Anisotarsus  depressus  Notman,  1919:236) 

Lectotype:  male,  USNM  #75704. 

Type-locality:  USA;  Texas,  Austin. 

Note:  Lectotype  designated  by  Noonan,  1973:307. 

Ochropisus  concolor  Ball,  1975:165. 

Holotype:  male,  USNM  #73429. 

Type-locality:  Mexico;  Morelos,  9.1  Miles  East  Cuernavaca,  Canon  de  Lobos, 
4300' (1310  M). 

Odontochila  divergentehamulata  W.  Horn,  1929:154. 

Lectotype:  male,  USNM  #41844,  here  selected. 

Type -locality:  Bolivia;  Rurrenabaque,  Rio  Beni. 

Note:  See  Cicindela  nanula  note. 

Omus  cupreonitens  Blaisdell  and  Reynolds,  1917:49. 

Holotype:  male,  USNM  #21355. 

Type-locality:  USA;  California,  Humboldt  County,  shore  of  Humboldt  Bay  near 
Areata. 

Otoglossa  nevermanni  (Liebke) 

(Heraldinium  nevermanni  Liebke,  1927:102) 

Lectotype:  male,  USNM  #54408. 

Type-locality:  Costa  Rica;  Limon  Province,  Rio  Reventazon,  Hamburg  Farm. 

Note:  Lectotype  designated  by  Erwin,  1975:268. 
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Oxychila  similis  schmalzi  W.  Horn,  1896:337. 

Lectotype:  female,  USNM  #6929,  here  selected. 

Type-locality:  Brasil;  St.  Catharina. 

Note:  This  specimen,  labelled  “type,”  was  sent  to  the  USNM  by  Horn  years  ago 
however  the  description  indicates  that  Horn  saw  two  specimens. 

Paratachys  filax  (Darlington) 

{Tachys  filax  Darlington,  1934:83) 

Holotype:  female,  USNM  #75338. 

Type-locality:  Cuba;  Santa  Clara,  Cayamas. 

P.  paulax  (Darlington) 

{Tachys paulax  Darlington,  1934:80) 

Holotype:  male,  USNM  #75337. 

Type-locality:  Cuba;  Santa  Clara,  Cayamas. 


Paussus  occlusus  Darlington,  1950:70. 

Holotype:  male,  USNM  #59426. 

Type-locality:  Philippine  Islands;  Biliran  Island,  North  of  Leyte. 


Pelmatellus  balli  Goulet,  1974:85. 

Holotype:  male,  USNM  #73535. 

Type -locality:  Mexico;  Chiapas,  Volcan  Tacana,  Southeast  slope,  7800'  (2377  M). 

P.  brachypterus  Goulet,  1974:94. 

Holotype:  male,  USNM  #73534. 


Type-locality:  Mexico;  Chiapas,  Mt.  Zontehuitz,  near  San  Cristobal  de  las  Casas, 
9200'  (2804  M). 

P.  infuscatus  Goulet,  1974:90. 

Holotype:  male,  USNM  #73536. 


Type-locality:  Mexico;  Oaxaca,  21.8  Miles  North  Juchatengo,  7100'  (2164  M). 

P.  nubicola  Goulet,  1974:93. 

Holotype:  male,  USNM  #73533. 


Type-locality:  Mexico;  Chiapas,  Yerba  Buena  Hospital,  1.5  Miles  North  of  Pueblo 
Nuevo,  7200' (2194  M). 

P.  rotundicollis  Goulet,  1974:91. 

Holotype:  male,  USNM  #73532. 


Type-locality:  Mexico;  Nuevo  Leon,  12.2  Miles  Northwest  of  Galeana,  Cerro  de 
Potosi,  7200'  (2194  M). 


Pericompsus  aeon  Erwin,  1974:77. 

Holotype:  male,  USNM  #75357. 

Type-locality:  Bolivia;  Rio  Beni,  San  Miguel  de  Huachi. 

P.  amygdali  Erwin,  1974:66. 

Holotype:  female,  USNM  #75344. 

Type-locality:  Venezuela;  Guarico  State,  12.0  Kilometers  South  of  Calabozo,  Es- 
tacion  Biologicia  de  Los  Llanos. 

P.  commotes  Erwin,  1974:31. 

Holotype:  male,  USNM  #75351. 

Type-locality:  Venezuela;  Guarico  State,  12.0  Kilometers  South  of  Calabozo,  Es- 
tacion  Biologicia  de  Los  Llanos. 

P.  crossodmos  Erwin,  1974:35. 

Holotype:  male,  USNM  #75356. 

Type-locality:  Argentina;  San  Fernando. 

P.  dynastes  Erwin,  1974:28. 

Holotype:  male,  USNM  #75348. 

Type-locality:  Venezuela;  Guarico  State,  12.0  Kilometers  South  of  Calabozo,  Es- 
tacion  Biologicia  de  Los  Llanos. 

P.  gongylus  Erwin,  1974:37. 

Holotype:  female,  USNM  #75345. 

Type-locality:  Mexico;  Campeche,  Edzna. 

P.  leucocarenus  Erwin,  1974:34. 

Holotype:  male,  USNM  #75349. 

Type-locality:  Mexico;  Veracruz,  Fortin  de  las  Flores. 

P.  micropegasus  Erwin,  1974:75. 

Holotype:  female,  USNM  #75350. 

Type-locality:  Bolivia;  Beni  Province,  Cosincho  Region. 
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P.  morantensis  Erwin,  1974:61. 

Holotype:  male,  USNM  #75355. 

Type-locality:  Greater  Antilles;  Jamaica,  Morant  Bay. 

P. pauli  Erwin,  1974:47. 

Holotype:  male,  USNM  #75347. 

Type-locality:  Mexico;  Chiapas,  near  Pijijiapan. 

P.  pegasus  Erwin,  1974:75. 

Holotype:  male,  USNM  #75343. 

Type-locality:  Bolivia;  Rio  Beni,  Huachi. 

P.  polychaetus  Erwin,  1974:88. 

Holotype:  female,  USNM  #75358. 

Type-locality:  Bolivia;  Rib  Beni,  Huachi. 

P.prionomus  Erwin,  1974:63. 

Holotype:  female,  USNM  #75346. 

Type -locality:  Panama;  Canal  Zone,  Barro  Colorado  Island. 

P.  sagma  Erwin,  1974:45. 

Holotype:  male,  USNM  #75354. 

Type -locality:  Mexico;  Guerrero,  Coyuca  de  Benitez,  100'  (30  M). 

P.  silicis  Erwin,  1974:51. 

Holotype:  female,  USNM  #75352. 

Type-locality:  Honduras;  Northwest  Comayagua,  Rio  Humuya. 

P.  tlaloc  Erwin,  1974:54. 

Holotype:  male,  USNM  #75353. 

Type-locality:  Mexico;  Sinaloa,  Rio  San  Lorenzo,  30.6  Miles  South  of  Culiacan  on 
Route  15. 

Perigona  microps  Darlington,  1934:99. 

Holotype:  male,  USNM  #75685. 

Type-locality:  Greater  Antilles;  Puerto  Rico,  Bayamon. 

Phloeoxena  herculeano  Ball,  1975:182. 

Holotype:  male,  USNM  #73426. 

Type-locality:  Mexico;  Chiapas,  Volcan  Tacana,  Southeast  slope,  7800'  (2377  M). 

P.  imitatrix  Darlington,  1934:114. 

Holotype:  male,  USNM  #75686. 

Type-locality:  Greater  Antilles;  Cuba,  Santa  Clara,  Cayamas. 

P.  nigricollis  Ball,  1975:195. 

Holotype:  male,  USNM  #73423. 

Type-locality:  Mexico;  Chiapas,  San  Quentin,  700'  (213  M). 

P.picta  apicalis  Ball,  1975:202. 

Holotype:  female,  USNM  #73427. 

Type-locality:  Mexico;  Oaxaca,  16.9  Miles  South  Valle  Nacional,  3600'  (1097  M). 

P.  schwarzi  Darlington,  1934:115. 

Holotype:  male,  USNM  #75440. 

Type -locality:  Greater  Antilles;  Cuba,  Santa  Clara,  Cayamas. 

Platynus  babcocki  (Barr) 

(Agonum  babcocki  Barr,  1960:52) 

Holotype:  male,  USNM  #75388. 

Type-locality:  USA;  Texas,  Sutton  County,  Mayfield’s  Cave. 

P.  longiceps  Schaeffer,  1910:394. 

Lectotype:  female,  USNM  #42502,  here  selected. 

Type-locality:  USA;  Arizona,  Huachuca  Mountains. 

Note:  Described  from  more  than  one  specimen  as  indicated  by  Schaeffer’s  note  on 
size  variation. 

P.  rubrum  (Barr) 

{Agonum  rubrum  Barr,  1960:49) 

Holotype:  male,  USNM  #75389. 

Type-locality:  USA;  Texas,  Wheeler  County,  Big  Mouth  Cave,  3  Miles  North  of 
Shamrock  on  left  bank  Red  River. 

Polyhirma  chanleri  Linell,  1895(1896) :687. 

Holotype:  male,  USNM  #16. 

Type-locality:  East  Africa;  Tana  River. 
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Prothyma  discretepunctata  W.  Horn,  1924:88. 

Lectotype:  male,  USNM  #75688,  here  selected. 

Type-locality:  Philippines  Island;  Sibuyan. 

Note:  See  Cicindela  nanulci  note. 

Psammodromius  noctivagus  Peyerimhoff,  1926:222. 

Lectotype:  female,  USNM  #75707,  here  selected. 

Type-locality:  Africa;  Egypt,  Amrieh  (Mariout). 

Note:  Described  from  an  unknown  number  of  specimens  in  the  Alfieri  Collection 
which  was  sent  in  part  to  the  USNM  recently.  The  specimen  #75707  was  labelled 
“type.” 

Pseudanophthalmus  alabamae  Valentine,  1932:273. 

Holotype:  male,  USNM  #44279. 

Type-locality:  USA;  Alabama,  Ft.  Payne,  Manitou  Cave  (1.5  Miles  Southwest  of 
Ft.  Payne,  at  the  foot  of  Lookout  Mountain  in  Coosa  River  drainage). 

P.  ciliaris  Valentine,  1937:95. 

Holotype:  male,  USNM  #56125. 

Type-locality:  USA;  Tennessee,  Clarksville,  Dunbar’s  Cave. 

P.  cumberlandus  Valentine,  1937:96. 

Holotype:  male,  USNM  #56124. 

Type-locality:  USA;  Tennessee,  Monoville,  Piper  Cave. 

P.  digitus  Valentine,  1932:270. 

Holotype:  female,  USNM  #44275. 

Type-locality:  USA;  Tennessee,  Chattanooga,  Tennessee  River,  Raccoon  Mountain 
(on  the  South  side  of  the  Tennessee  River  about  5  Miles  West  of  Chattanooga). 

P.  egberti  Barr,  1965:49. 

Holotype:  male,  USNM  #75268. 

Type-locality:  USA;  Virginia,  Giles  County,  Starnes  Cave. 

P.  engelhardti  (Barber) 

(Anophthalamus  engelhardti  Barber,  1928:195) 

Holotype:  male,  USNM  #40824. 

Type-locality:  USA;  Tennessee,  6  Miles  South  of  Cumberland  Gap,  Powell  River, 
English  Cave. 

P.  eremita  barberi  Jeannel,  1931:466. 

Holotype:  female,  USNM  #75689. 

Type-locality:  USA;  Kentucky,  Meade  County,  near  Brandenburg,  Rockhaven 
Cave. 

P.  fulleri  Valentine,  1948:10. 

Holotype:  female,  USNM  #44277. 

Type-locality:  USA;  Tennessee,  Chattanooga,  Racoon  Mountain,  Tennessee  Cav¬ 
erns. 

P.fuscus  Valentine,  1931:254. 

Holotype:  female,  USNM  #44266. 

Type-locality:  USA;  West  Virginia,  Frankford,  Kaufman’s  Cave. 

P.  fuscus  constrictus  Valentine,  1932:267. 

Holotype:  male,  USNM  #44272. 

Type-locality:  USA;  West  Virginia,  Ronceverte,  Organ  Cave  (2  Miles  Southeast  of 
Ronceverte,  East  of  the  Greenbrier  River). 

P.  gracilis  Valentine,  1931:253. 

Holotype:  female,  USNM  #44263. 

Type-locality:  USA;  Virginia,  Newport,  Tommie’s  Cave. 

P.  grandis  Valentine,  1931:254. 

Holotype:  male,  USNM  #44264. 

Type-locality:  USA;  West  Virginia,  Frankford,  Higginbotham’s  large  Cave. 

P.  grandis  elevatus  Valentine,  1932:265. 

Holotype:  male,  USNM  #44269. 

Type-locality:  USA;  West  Virginia,  Ronceverte,  Organ  Cave  (2  Miles  Southeast  of 
Ronceverte,  East  of  the  Greenbrier  River). 

P.  grandis  orthosulcatus  Valentine,  1932:265. 

Holotype:  female,  USNM  #44270. 

Type-locality:  USA;  West  Virginia,  Greenville  (East  of  the  Greenbrier  River,  cave 
opening  about  800  feet  (243  M)  North  of  the  village). 
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P.  hadenoecus  Barr,  1965:53. 

Holotype:  male,  USNM  #75266. 

Type-locality:  USA;  West  Virginia,  Pendleton  County,  Mystic  Cave. 

P.  higginbothami  Valentine,  1931:251. 

Holotype:  male,  USNM  #44259. 

Type-locality:  USA;  West  Virginia,  Frankford,  Higginbotham’s  large  Cave. 

P.  hirsutus  Valentine,  1931:252. 

Holotype:  male,  USNM  #44260. 

Type -locality:  USA;  Tennessee,  Cumberland  Gap,  King  Solomon’s  Cave. 

P.  hirsutus  delicatus  Valentine,  1932:270. 

Holotype:  male,  USNM  #44274. 

Type-locality:  USA;  Virginia,  Pennington  Gap,  Gilly’s  Cave  (1  Mile  South  of 
Pennington  Gap,  well  on  the  side  of  small  mountain  in  the  watershed  of  Cane  Creek 
which  enters  the  Powell  River). 

P.  hoffmani  Barr,  1965:58. 

Holotype:  male,  USNM  #75260. 

Type-locality:  USA;  Virginia,  Smyth  County,  6  Miles  Northeast  of  Saltville, 
Buchanan  Saltpeter  Cave,  at  Ellendale. 

P.  holsingeri  Barr,  1965:63. 

Holotype:  male,  USNM  #75261. 

Type-locality:  USA;  Virginia,  Lee  County,  Fugates  Cave,  at  Gibson  Station. 

P.  hortulanus  Barr,  1965:59. 

Holotype:  male,  USNM  #75263. 

Type-locality:  USA;  Virginia,  Tazewell  County,  Cassells  Cave,  at  the  Northwest 
end  of  Burkes  Garden. 

P.  hubbardi  (Barber) 

{Anophthalmus  hubbardi  Barber,  1928:196) 

Holotype:  female,  USNM  #40823. 

Type-locality:  USA;  Virginia,  Page  County,  Luray  Cave. 

P.  hubbardi  avernus  Valentine,  1945:648. 

Holotype:  male,  USNM  #57053. 

Type-locality:  USA;  Virginia,  Rockingham  County,  Endless  Caverns. 

P.  hubbardi parvicollis  Jeannel,  1931:452. 

Holotype:  female,  USNM  #43665. 

Type-locality:  USA;  Virginia,  1  Mile  North  of  Strasburg,  Battlefield  Crystal  Cave. 

P.  humeralis  Valentine,  1931:253. 

Holotype:  male,  USNM  #44262. 

Type-locality:  USA;  Tennessee,  Monteagle,  Crystal  Cave. 

P.  humeralis  brevis  Valentine,  1932:273. 

Holotype:  male,  USNM  #44278. 

Type-locality:  USA;  Tennessee,  Monteagle,  Wonder  Cave  (the  larger  of  two  Mont¬ 
eagle  caves,  separated  by  about  one-fourth  of  a  mile). 

P.  hypertrichosis  Valentine,  1932:266. 

Holotype:  male,  USNM  #44271. 

Type-locality:  USA;  West  Virginia,  Hillsboro,  Martha  Clarke  Cave  (2  Miles  South¬ 
west  of  Hillsboro). 

P.  illinoisensis  Barr  and  Peck,  1966:519. 

Holotype:  male,  USNM  #75259. 

Type-locality:  USA;  Illinois,  Hardin  County,  Cave  Spring  Cave. 

P.  intermedius  (Valentine) 

( Neaphaenops  intermedius  Valentine,  1931:249) 

Lectotype:  male,  USNM  #44256,  here  selected. 

Type-locality:  USA;  Tennessee,  Monteagle,  Wonder  Cave. 

Note:  Described  from  4  specimens.  Valentine  had  material  from  two  caves  “thought 
to  be  connected.”  He  noted  two  males  from  Wonder  Cave  and  declared  it  type  lo¬ 
cality  but  failed  to  select  a  Holotype. 

P.  interstitialis  (Hubbard) 

( Anophthalmus  interstitialis  Hubbard,  1880:52) 

Holotype:  female,  USNM  #23860. 

Type-locality:  USA;  Kentucky,  “Washington’s  Hall,”  Mammoth  Cave. 

P.jonesi  Valentine,  1945:645. 

Holotype:  male,  USNM  #57052. 

Type-locality:  USA;  Tennessee,  Cumberland  County,  Saltpeter  or  Brady  Cave, 
Southeast  slope  of  Walden  Ridge,  Grassy  Cove. 
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P.  krekeleri  Barr,  1965:52. 

Holotype:  male,  USNM  #75264. 

Type-locality:  USA;  West  Virginia,  Randolph  County,  Rich  Mountain  Cave. 

P.  loedingi  Valentine,  1931:252. 

Holotype:  male,  USNM  #44261. 

Type-locality:  USA;  Alabama,  Huntsville,  Shelta  Cave. 

P.  loedingi  aladdini  Valentine,  1945:637. 

Holotype:  male,  USNM  #57049. 

Type-locality:  USA;  Alabama,  Madison  County,  Aladdin  Cave,  upper  end  of  Sharp 
Cove. 

P.  loedingi  aquaticus  Valentine,  1945:638. 

Holotype:  male,  USNM  #57050. 

Type-locality:  USA;  Alabama,  Madison  County,  Cave  Spring  Cave,  between  Troy 
and  Keels  Mountains,  near  Berkley. 

P.  loedingi  meridionalis  Valentine,  1945:639. 

Holotype:  male.  USNM  #57051. 

Type-locality:  USA;  Alabama,  Marshall  County,  “Saltpeter  or  Nyman  Cave,”  10 
Miles  Southwest  of  Gunterville. 

P.  loedingi  profundus  Valentine,  1945:637. 

Holotype:  male,  USNM  #57048. 

Type-locality:  USA;  Alabama,  Madison  County,  Natural  Well,  Monte  Sano. 

P.  montanus  Barr,  1965:52. 

Holotype:  male,  USNM  #75265. 

Type-locality:  USA;  West  Virginia,  Tucker  County,  Bennett  Cave. 

P.  nelsoni  Barr,  1965:44. 

Holotype:  male,  USNM  #75270. 

Type-locality:  USA;  Virginia,  Alleghany  County,  Old  Tunnel  Cave. 

P.  petrunkevitchi  Valentine,  1945:652. 

Holotype:  male,  USNM  #57054. 

Type-locality:  USA;  Virginia,  Warren  County,  Skyline  Cavern,  2  Miles  Southwest 
of  Front  Royal. 

P.pontis  Barr,  1965:45. 

Holotype:  male,  USNM  #75269. 

Type-locality:  USA;  Virginia,  Rockbridge  County,  Buck  Hill  Cave  at  Natural 
Bridge. 

P.potomaca  Valentine,  1932:262. 

Holotype:  male,  USNM  #44267. 

Type-locality:  USA;  West  Virginia,  Cave,  Simmons’  Cave  (on  South  branch  Po¬ 
tomac  River,  10  Miles  South  of  Franklin,  West  Virginia). 

P.  potomaca  senecae  Valentine,  1932:263. 

Holotype:  male,  USNM  #44268. 

Type-locality:  USA;  West  Virginia,  Seneca  Caves  (along  the  North  Fork  Potomac 
River,  4  Miles  Northeast  of  Riverton,  West  Virginia). 

P.pusio  bathycola  Valentine,  1932:268. 

Holotype:  male,  USNM  #44273. 

Type-locality:  USA;  Virginia,  Blacksburg,  Aunt  Nellie’s  Cave  (on  tributary  of  the 
North  Fork  Roanoke  River,  3  Miles  Southeast  of  Blacksburg). 

P.  pusio  punctatus  Valentine,  1931:250. 

Holotype:  male,  USNM  #44258. 

Type-locality:  USA;  Virginia,  Newport,  Tommie’s  Cave. 

P.  quadratus  Barr,  1965:60. 

Holotype:  male,  USNM  #75262. 

Type-locality:  USA;  Virginia,  Giles  County,  Strakeys  Cave. 

P.  robustus  Valentine,  1931:250. 

Holotype:  male,  USNM  #44257. 

Type-locality:  USA;  Tennessee,  Monterey,  Johnson’s  Cave. 

P.  robustus  beaklei  Valentine,  1937:97. 

Holotype:  male,  USNM  #56123. 

Type-locality:  USA;  Tennessee,  Byrdstown,  Bunkum  Cave. 

P.  rotundatus  Valentine,  1932:271. 

Holotype:  male,  USNM  #44276. 

Type-locality:  USA;  Tennessee,  English  Cave. 

P.  subaequalis  Valentine,  1931:255. 

Holotype:  male,  USNM  #44265. 

Type-locality:  USA;  West  Virginia,  Frankford,  Kaufman’s  Cave. 
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P.  sylvaticus  Barr,  1967:167. 

Holotype:  male,  USNM  #75271. 

Type -locality:  USA;  West  Virginia,  Pocahontas  County,  East  base  of  Kennison 
Mountain  near  the  Cranberry  Glades,  1000  M. 

P.  tenesensis  Valentine,  1937:98. 

Holotype:  male,  USNM  #56126. 

Type-locality:  USA;  Tennessee,  Byington,  “Grand  Caverns.” 

P.  tenuis  blatchleyi  Barr,  1960:316. 

Holotype:  male,  USNM  #75258. 

Type -locality:  USA;  Indiana,  Monroe  County,  Truitt’s  Cave. 

P.  vicarius  Barr,  1965:48. 

Holotype:  male,  USNM  #75267. 

Type-locality:  USA;  Virginia,  Tazewell  County,  Hugh  Young  Cave,  near  Maiden 
Spring. 

Pseudaptinus  nevermanni  Liebke,  1936:126. 

Lectotype:  female,  USNM  #54412. 

Type-locality:  Costa  Rica;  Limon  Province,  Rio  Reventazon,  Hamburg  Farm. 

Note:  Lectotype  designated  by  Erwin,  1975:268. 

P.  schmidti  Liebke,  1936:126. 

Lectotype:  male,  USNM  #54413. 

Type-locality:  Costa  Rica;  La  Caja,  near  San  Jose. 

Note:  Lectotype  designated  by  Erwin,  1975:268. 

Pseudomorpha  alutacea  Notman,  1925:17. 

Holotype:  female,  USNM  #26171. 

Type-locality:  USA;  New  Mexico,  Mesilla. 

P.  champlaini  Notman,  1925:20. 

Holotype:  male,  USNM  #26173. 

Type-locality:  USA;  Arizona,  Paradise. 

P.  schwarzi  Notman,  1925:21. 

Holotype:  male,  USNM  #26174. 

Type-locality:  USA;  Arizona,  Santa  Rita  Mountains. 

P.  tenebroides  Notman,  1925:16. 

Holotype:  male,  USNM  #26170. 

Type-locality:  USA;  Arizona,  Tucson. 

Pterostichus  arizonicus  Schaeffer,  1910:393. 

Holotype:  female,  USNM  #42500. 

Type-locality:  USA;  Arizona,  Tucson. 

P.  cochlearis  Hacker,  1968:19. 

Holotype:  male,  USNM  #69601. 

Type-locality:  USA;  California,  Humboldt  County,  Weitchpec-Orick  Road,  1400' 
(426  M). 

P.  elongatus  Schaeffer,  1910:391. 

Holotype:  female,  USNM  #42496. 

Type-locality:  USA;  Idaho,  Moscou  Mountains. 

P.  fenyesi  fenderi  Hacker,  1968:18. 

Holotype:  male,  USNM  #69600. 

Type-locality:  USA;  California,  Humboldt  County,  2  Miles  Northwest  of  Petrolia, 
200'  (60  M). 

P.  fuchsi  Schaeffer,  1910:392. 

Holotype:  female,  USNM  #42501. 

Type -locality:  USA;  California. 

P.  hatchi  Hacker,  1968:31. 

Holotype:  male,  USNM  #69606. 

Type-locality:  USA;  California,  Calaveras  County,  2  Miles  Southwest  of  Ganns, 
6500' (1981  M). 

P.  laevilatus  Notman,  1919:231. 

Holotype:  female,  USNM  #75390. 

Type-locality:  Canada;  British  Columbia,  Golden. 

Note:  This  species  is  now  referred  to  as  Pterostichus  riparius  Dejean. 

P.  lobatus  Hacker,  1968:23. 

Holotype:  male,  USNM  #69603. 

Type-locality:  USA;  California,  Mendocino  County,  3  Miles  South  of  Rockport, 
800'  (243  M). 


THE  COLEOPTERISTS  BULLETIN  32(3),  1978 


247 


P.  marinensis  Hacker,  1968:22. 

Holotype:  male,  USNM  #69602. 

Type -locality:  USA;  California,  Marin  County,  2  Miles  Northwest  of  Pan  Toll 
Camp,  West  slope  of  Mount  Tamalpais,  1700'  (518  M). 

P.  mattolenis  Hacker,  1968:24. 

Holotype:  male,  USNM  #69604. 

Type-locality:  USA;  California,  Humboldt  County,  4  Miles  South  of  Honeydew, 
1500'  (457  M). 

P.  ovicollis  Schaeffer,  1910:393. 

Holotype:  female,  USNM  #42498. 

Type-locality:  USA;  California. 

P.palmi  Schaeffer,  1910:393. 

Holotype:  male,  USNM  #42499. 

Type-locality:  USA;  North  Carolina. 

P.pumilus  willamettensis  Hacker,  1968:13. 

Holotype:  male,  USNM  #69599. 

Type-locality:  USA;  Oregon,  Linn  County,  5  Miles  North  of  Mabel,  700'  (213  M). 

P.  riparius  Dejean,  1829:332. 

[See  Pterostichus  laevilatus  Notman] 

P.  stapedius  Hacker,  1968:32. 

Holotype:  male,  USNM  #69607. 

Type-locality:  USA;  California,  Madera  County,  Beashore  Meadows,  6700' 
(2042  M). 

P.  stapedius  yosemitensis  Hacker,  1968:34. 

Holotype:  male,  USNM  #69608. 

Type-locality:  USA;  California,  Tuolumne  County,  V2  Mile  North  of  Crane  Flat 
Ranger  Station,  6100'  (1859  M). 

P.  trinitensis  Hacker,  1968:26. 

Holotype:  male,  USNM  #69605. 

Type-locality:  USA;  California,  Trinity  County,  8  Miles  Northwest  of  Zenia,  3500' 
(1066  M). 

P.  vandykei  Schaeffer,  1910:392. 

Lectotype:  female,  USNM  #42497,  here  selected. 

Type-locality:  USA;  Idaho,  Moscou  Mountains. 

Note:  Probably  described  from  a  single  specimen  (cf.  note  on  size  by  Schaeffer)  but 
not  so  stated. 


Scaphinotus  andrewsii  (Harris) 

(Cychrus  andrewsii  Harris,  1839:195) 

Neotype:  female,  USNM  #56127. 

Type-locality:  USA;  North  Carolina,  Orange  County,  Chapel  Hill. 

Note:  Neotype  designated  by  Valentine,  1935:349. 

Scaphinotus  andrewsi  barksdalei  (Valentine) 

( Steniridia  andrewsi  barksdalei  Valentine,  1936:230) 

Holotype:  male,  USNM  #56131. 

Type-locality:  USA;  North  Carolina,  Swain  and  Haywood  Counties,  Mt.  Guyot, 
3500'  (1066  M). 

S.  andrewsi  montana  Valentine,  1935:350. 

Holotype:  male,  USNM  #56128. 

Type-locality:  USA;  North  Carolina,  Avery  County,  Beech  Mountain,  4500-5500' 
(1371-1676  M). 

S.  andrewsi  nantahalae  (Valentine) 

{Steniridia  andrewsi  nantahalae  Valentine,  1936:228) 

Holotype:  male,  USNM  #56130. 

Type-locality:  USA;  North  Carolina,  Jackson  County,  Cashier’s,  3500'  (1066  M). 

S.  andrewsi parvitarsalis  Valentine,  1935:354. 

Holotype:  male,  USNM  #56129. 

Type-locality:  USA;  Georgia,  Rabun  County,  Clayton,  2000-3700'  (609-1127  M). 

S.  andrewsi  saludae  (Valentine) 

( Steniridia  andrewsi  saludae  Valentine,  1936:229) 

Holotype:  female,  USNM  #56132. 

Type-locality:  USA;  North  Carolina,  Polk  County,  Melrose. 
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S.  hubbardi  (Schwarz) 

( Nomaretus  hubbardi  Schwarz,  1895:272) 

Holotype:  male,  USNM  #4572. 

Type-locality:  USA;  North  Carolina,  Haywood  County,  near  Retreat,  3000'  (914  M). 

S.  incomp letus  (Schwarz) 

( Nomaretus  incompletus  Schwarz,  1895:271) 

Holotype:  female,  USNM  #4571. 

Type-locality:  USA;  Virginia,  Lee  County  (Cumberland  Mountains),  Stone  Creek. 

S.  loedingi  Valentine,  1935:364. 

Holotype:  male,  USNM  #56134. 

Type-locality:  USA;  Alabama,  Madison  County,  Monte  Sano. 

S.  loedingi  obscura  Valentine,  1935:366. 

Holotype:  male,  USNM  #56135. 

Type-locality:  USA;  Alabama,  Randolph  County,  Wadley. 

S.  mannii  Wickham,  1919:170. 

Holotype:  male,  USNM  #22545. 

Type-locality:  USA;  Washington,  Whitman  County,  Wawawai. 

S.  violacea  carolinae  Valentine,  1935:358. 

Holotype:  male,  USNM  #56133. 

Type-locality:  USA;  North  Carolina,  “Blue  Ridge  Mts.” 

S.  webbi  Bell,  1959:11. 

Holotype:  male,  USNM  #73630. 

Type-locality:  USA;  Virginia,  Campbell  County,  10  Miles  Southwest  Lynchburg. 
Note:  The  holotype  is  labelled  differently,  but  the  locality  is  identical  to  that  given 
here;  “16  mi  n.  Altaviste,  VA.” 

Scarites galapagoensis  Linell,  1898:253. 

Holotype:  sex  undetermined,  USNM  #1312. 

Type-locality:  Galapagos  Islands;  Chatham  Island. 

S.  smithi  (Linell) 

( Distichus  smithi  Linell,  1898:254) 

Holotype:  sex  undetermined,  USNM  #1313. 

Type-locality:  Brazil;  Santarem. 

Schizogenius grossus  Whitehead,  1966:3. 

Holotype:  male,  USNM  #68012. 

Type-locality:  Brazil;  Rio  Madeira. 

Note:  This  species  is  now  referred  to  as  Schizogenius  xanthopus  Brulle. 

S.  planuloides  Whitehead,  1972:241. 

Holotype:  male,  USNM  #74164. 

Type-locality:  USA;  Texas,  Blanco  County,  Cypress  Mills. 

S.  xanthopus  Brulle,  1837:39. 

[See  Schizogenius  grossus  Whitehead] 

Selenophorus  concinnus  Schaeffer,  1910:403. 

Lectotype:  female,  USNM  #42511,  here  selected. 

Type-locality:  USA;  Arizona,  Huachuca  Mountains. 

Note:  Probably  described  from  a  single  specimen  (cf.  note  on  size  by  Schaeffer)  but 
not  so  stated. 

S.  discoderoides  Schaeffer,  1910:404. 

Lectotype:  male,  USNM  #42512,  here  selected. 

Type-area:  USA;  Texas,  Esperanza  Ranch  and  Yucca  Ridges,  near  Brownsville. 

Note:  Described  from  several  specimens  from  two  localities  in  Southern  Texas. 
The  Lectotype  is  labelled  Esperanza  Ranch,  which  is  herewith  designated  Type- 
locality. 

S.  nonseriatus  Darlington,  1934:109. 

Holotype:  male,  USNM  #75656. 

Type-locality:  Greater  Antilles;  Santo  Domingo,  San  Francisco  Mountains. 

S.  sinuaticollis  Notman,  1922:102. 

Holotype:  female,  USNM  #26590. 

Type-locality:  USA;  Arizona,  Tucson. 

Steniridia  andrewsi  barksdalei  Valentine,  1936:230 
[See  Scaphinotus  andrewsi  barksdalei  (Valentine)] 

S.  andrewsi  nantahalae  Valentine,  1936:228. 

[See  Scaphinotus  andrewsi  nantahalae  (Valentine)] 
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S.  andrewsi  saludae  Valentine,  1936:229. 

[See  Scaphinotus  andrewsi  saludae  (Valentine)] 

Stenomorphus  convexior  Notman,  1922:103. 

Holotype:  female,  USNM  #26593. 

Type-locality:  USA;  Arizona,  Tucson. 

S.  sinaloae  Darlington,  1936:37. 

Holotype:  male,  USNM  #75661. 

Type-locality:  Mexico;  Sinaloa. 

Tachys  filax  Darlington,  1934:83. 

[See  Paratachys  filax  (Darlington)] 

T.  paulax  Darlington,  1934:80. 

[See  Paratachys  paulax  (Darlington)] 

Tachyta  gilloglyi  Erwin,  1975:19. 

Holotype:  male,  USNM  #73589. 

Type-locality:  Republic  of  South  Viet  Nam;  Cam  Rahn  Bay,  Tiger  Lake  area. 

Tetracha  virginica  melaena  Cartwright,  1935:70. 

[See  Megacephala  virginica  melaena  (Cartwright)] 

Trechicomimus  suturalis  Ueno  (in  press) 

Holotype:  male,  USNM  #75670. 

Type-locality:  Chile;  Arauco,  San  Alfonso,  above  Caramavida. 

Trechus  aduncus  Barr,  1962:82. 

Holotype:  male,  USNM  #65978. 

Type-locality:  USA;  North  Carolina,  Haywood  County,  Mt.  Pisgah,  4800-6400' 
(1463-1950  M). 

T.  balsamensis  Barr,  1962:87. 

Holotype:  male,  USNM  #65979. 

Type-locality:  USA;  North  Carolina,  Hay  wood- Jackson  Counties,  Water  Rock 
Knob,  6200' (1889  M). 

T.  barberi  (Jeannel) 

( Microtrechus  barberi  Jeannel,  1931:444) 

Holotype:. male,  USNM  #43664. 

Type-locality:  USA;  North  Carolina,  Retreat,  Black  Mountains. 

T.  beutenmulleri  avus  Barr,  1962:72. 

Holotype:  male,  USNM  #65973. 

Type-locality:  USA;  North  Carolina,  Avery  County,  Grandfather  Mountain. 

T.  beutenmulleri  canus  Barr,  1962:73. 

Holotype:  male,  USNM  #65974. 

Type-locality:  USA;  Virginia,  Grayson  County,  White  Top  Mountain. 

T.  bowlingi  Barr,  1962:78. 

Holotype:  male,  USNM  #65980. 

Type-locality:  USA;  North  Carolina,  Tennessee-Swain  County,  Sevier  County,  Mt. 
Kephart,  4900-6600'  (1493-2011  M). 

T.  chalybaeus  brachyderus  Jeannel,  1931:422. 

Holotype:  male,  USNM  #43660. 

Type-locality:  USA;  Montana,  Bear  Paw  Mountain. 

T.  chalybaeus  coloradensis  Schaeffer,  1915:48. 

Holotype:  male,  USNM  #42515. 

Type-locality:  USA;  Colorado. 

T.  chalybaeus  utahensis  Schaeffer,  1915:48. 

Lectotype:  male,  USNM  #75690,  here  selected. 

Type-locality:  USA;  Southwest  Utah. 

Note:  Probably  described  from  a  single  specimen  (cf.  note  on  size  by  Schaeffer)  but 
not  so  stated.  The  size  given  by  Schaeffer  is  15.5  mm;  this  must  be  considered  a  typo¬ 
graphical  error.  The  type  is  ca.  5.5  mm,  but  the  apices  of  the  elytra  are  missing. 

T.  coloradensis  arcticollis  Jeannel,  1931:428. 

Holotype:  male,  USNM  #43662. 

Type-locality:  USA;  Idaho,  Cedar  Mountain. 

T.  coloradensis  gravidulus  Jeannel,  1931:429. 

Holotype:  male,  USNM  #43661. 

Type-locality:  USA;  New  Mexico. 
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T.  cumberlandus  Barr,  1962:76. 

Holotype:  male,  USNM  #65975. 

Type-locality:  USA;  Kentucky,  Wayne  County,  3  Miles  East  of  Monticello,  Elisha 
Steele  Cave. 

T.  luculentus  Barr,  1962:88. 

Holotype:  male,  USNM  #65981. 

Type-locality:  USA;  North  Carolina,  Swain  County,  Clingmans  Dome,  6300' 
(1920  M). 

T.  mitchellensis  Barr,  1962:75. 

Holotype:  male,  USNM  #65976. 

Type -locality:  USA;  North  Carolina,  Yancey  County,  Celo  Mountain. 

T.  nebulosus  Barr,  1962:86. 

Holotype:  male,  USNM  #65982. 

Type-locality:  USA;  Tennessee,  Sevier  County,  Mt.  Kephart,  5000-6300'  (1524- 
1920  M). 

T.  novaculosus  Barr,  1962:89. 

Holotype:  male,  USNM  #65983. 

Type-locality:  USA;  North  Carolina,  Swain  County,  Clingmans  Dome,  6300' 
(1920  M). 

T.  roanicus  Barr,  1962:73. 

Holotype:  male,  USNM  #65977. 

Type-locality:  USA;  Tennessee,  Carter  County,  Roan  Mountain,  6313'  (1924  M). 

T.  rosenbergi  Barr,  1962:89. 

Holotype:  male,  USNM  #65984. 

Type-locality:  USA;  North  Carolina,  Haywood-Jackson  Counties,  Water  Rock 
Knob,  6000'  (1800  M). 

T.  satanicus  Barr,  1962:81. 

Holotype:  male,  USNM  #65985. 

Type-locality:  USA;  North  Carolina,  Haywood  County,  West  end  of  Graveyard 
Fields  near  Devils  Courthouse. 

T.  schwarzi  Jeannel,  1931:437. 

Holotype:  female,  USNM  #43663. 

Type-locality:  USA;  North  Carolina,  Roan  High  Knob,  6305'  (1922  M). 

T.  straneoi  Jeannel,  1931:52. 

Holotype:  male,  USNM  #73971. 

Type-locality:  Italy;  Provincia  di  Roma,  Lazio:  Filettino. 

T.  subtilis  Barr,  1962:80. 

Holotype:  male,  USNM  #65986. 

Type-locality:  USA;  North  Carolina,  Haywood  County,  Mt.  Sterling. 

T.  talequah  Barr,  1962:82. 

Holotype:  male,  USNM  #65987. 

Type-locality:  USA;  Tennessee,  Monroe  County,  Haw  Knob,  4800-5000'  (1463- 
1524  M). 

T.  tennesseensis  tauricus  Barr,  1962:87. 

Holotype:  male,  USNM  #65988. 

Type-locality:  USA;  Tennessee,  Blount  County,  Bull  Cave  Sinkhole,  1800' 
(548  M). 

T.  tennesseensis  tennesseensis  Barr,  1962:87. 

Holotype:  male,  USNM  #65989. 

Type-locality:  USA;  Tennessee,  Roane  County,  Berry  Cave,  840'  (256  M). 

T.  tonitru  Barr,  1962:79. 

Holotype:  male,  USNM  #65990. 

Type-locality:  USA;  Tennessee,  Blount  County,  Great  Smoky  Mountains  National 
Park,  Thunderhead,  5530'  (1685  M). 

T.  tuckaleechee  Barr,  1962:86. 

Holotype:  male,  USNM  #65991. 

Type-locality:  USA;  Tennessee,  Blount  County,  Tuckaleechee  Caverns. 

T.  uncifer  Barr,  1962:80. 

Holotype:  male,  USNM  #65992. 

Type-locality:  USA;  North  Carolina,  Tennessee-Swain  County,  Sevier  County, 
Clingmans  Dome. 

T.  verus  Barr,  1962:81. 

Holotype:  male,  USNM  #65993. 

Type-locality:  USA;  North  Carolina,  Haywood  County,  Mt.  Sterling. 


THE  COLEOPTERISTS  BULLETIN  32(3),  1978 


251 


Troglanillus  valentinei  Jeannel,  1963:148. 

Holotype:  male,  USNM  #69550. 

Type-locality:  USA;  Alabama,  Fort  Payne,  Fort-Payne  Cave. 

Xystosomus  anterocostis  Erwin,  1973:14. 

Holotype:  male,  USNM  #75331. 

Type-locality:  Costa  Rica;  Hamburg  Farm  at  Reventazon. 

X.  microtretus  Erwin,  1973:24. 

Holotype:  male,  USNM  #75332. 

Type-locality:  Costa  Rica;  Reventazon,  Hamburg  Farm. 

X.  nigripalpis  Erwin,  1973:9. 

Holotype:  male,  USNM  #75333. 

Type-locality:  Panama;  Canal  Zone,  Barro  Colorado  Island. 

X.  spangleri  Erwin,  1973:23. 

Holotype:  male,  USNM  #75330. 

Type-locality:  Panama;  9  Miles  West  of  Los  Algarrobos  (near  Rib  San  Pedro). 

Zuphium  magnum  Schaeffer,  1910:396. 

Lectotype:  female,  USNM  #42503,  here  selected. 

Type-locality:  USA;  Texas,  Brownsville. 

Note:  Probably  described  from  a  single  specimen  (cf.  note  on  size  by  Schaeffer)  but 
not  so  stated. 
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Catalogue  of  the  Coleoptera  types  in  the  Cornell  University  Insect  Collection,  by 
E.  Richard  Hoebeke.  1978.  Search  (Agriculture);  Cornell  Univ.  Agr.  Exp.  Sta.,  Ithaca, 
N.  Y.,  Vol.  8,  No.  3,  pp.  3-31. 


1978  COLEOPTERISTS  SOCIETY  MEETING 

The  1978  meeting  of  The  Coleopterists  Society  will  be  held  in  con¬ 
junction  with  the  annual  meeting  of  the  Entomological  Society  of  America 
at  Houston,  Texas.  Our  meeting  will  be  held  at  7:30  p.m.  on  Wednesday,  29 
November  in  the  Mimosa  Room  of  the  Hyatt  Regency  Hotel. 

Rather  than  a  formal  program  or  papers,  we  hope  to  hold  general  dis¬ 
cussions  of  topics  of  interest.  If  you  have  suggestions  or  topics  to  be  pre¬ 
sented,  please  submit  them  as  soon  as  possible.  There  is  also  a  possibility 
of  a  field  trip  following  the  meeting,  but  plans  are  not  yet  definite. 

The  Executive  Committee  of  the  Society  would  welcome  comments 
from  the  membership  at  any  time.  We  hope  that  we  can  reflect  the  views 
of  all  our  members  and  not  just  those  fortunate  enough  to  attend  the  an¬ 
nual  meeting. 

Robert  E.  Woodruff,  President 
The  Coleopterists  Society 
P.O.  Box  1269 
Gainesville,  Florida  32602 


THE  COLEOPTERISTS  BULLETIN  32(3),  1978 


257 


GYRETES  SINUATUS  LECONTE  IN  ARIZONA 
(COLEOPTERA:  GYRINIDAE) 

Scott  McCleve 

2210  13th  Street,  Douglas,  AZ  85607 

Leech  and  Chandler  (1956)  remarked  on  the  peculiar  absence  of  recent 
California  records  for  Gyretes  sinuatus  LeConte  since  LeConte  reported  it 
from  the  Colorado  River  near  Fort  Yuma,  California.  Also  peculiar  is  the 
recent  discovery  of  this  beetle  in  extreme  southeast  Arizona,  on  the  oppo¬ 
site  side  of  the  state  from  old  Fort  Yuma,  and  in  central  Arizona.  The  near¬ 
est  known  record  to  the  east  is  Carlsbad,  in  southeast  New  Mexico  (George 
Folkerts,  pers.  comm.). 

Six  collections,  totaling  18  specimens,  of  Gyretes  sinuatus  have  been 
made  in  2  Arizona  counties  in  recent  years:  AZ:  COCHISE  COUNTY:  Cot¬ 
tonwood  Canyon,  33  miles  east  of  Douglas,  17-VII-73,  at  light,  S.  McCleve 
(4);  Guadalupe  Canyon,  8-VIII-68,  4200  ft.,  V.  D.  Roth  (1);  Guadalupe  Can¬ 
yon,  31-VII-75,  at  light,  S.  McCleve  (7);  Guadalupe  Canyon,  2-VIII-77,  at 
light,  S.  McCleve  (1);  San  Bernardino  Ranch,  14-VII-75,  at  light,  S.  Mc¬ 
Cleve  (1);  and  GILA  COUNTY:  Highway  87  at  East  Verde  River,  3  miles 
north  of  Payson,  20-VI-77,  George  Folkerts  and  field  class  (4). 

Cottonwood  Canyon  is  dry  during  most  of  the  year  except  for  stock 
tanks.  Guadalupe  Canyon  (about  10  miles  due  south  of  Cottonwood  Can¬ 
yon)  arises  in  New  Mexico,  traverses  2  or  3  miles  of  the  extreme  southeast 
corner  of  Arizona,  and  enters  the  state  of  Sonora,  Mexico.  Permanent  water 
in  Guadalupe  Canyon,  besides  the  usual  stock  tanks,  is  apparently  limited 
to  short  stretches  only  a  few  inches  deep  in  the  New  Mexico  (upstream)  por¬ 
tion  of  the  canyon.  The  San  Bernardino  Ranch  (about  13  miles  due  west  of 
Guadalupe  Canyon)  has  permanent  water,  but  only  1  of  the  18  specimens 
was  collected  there.  Whether  this  species  is  able  to  complete  its  develop¬ 
ment  here,  or  invades  this  portion  of  Cochise  County  during  the  summer 
rainy  season,  is  unknown.  Its  apparent  absence  from  the  Chiricahua  Moun¬ 
tains,  only  a  few  miles  to  the  northwest,  is  especially  puzzling. 

The  most  significant  record  is  Folkerts’  capture  of  4  beetles  in  the  East 
Verde  River  in  Gila  County,  about  170  miles  northwest  of  the  Cochise 
County  collections.  His  collection  date,  in  mid-June,  is  the  earliest  of  all 
those  listed  above  and  the  only  one  that  precedes  (by  about  2  weeks)  the 
onset  of  the  summer  rainy  season,  when  migratory  dispersal  flights  of  water 
beetles  would  be  expected.  Also,  these  beetles  were  collected  in  a  live 
stream  under  a  bank  overhang,  a  microhabitat  typical  for  this  species  in  the 
eastern  U.  S.  Although  immature  forms  or  teneral  adults  have  not  been 
collected,  it  seems  likely  that  this  species  is  a  permanent  resident  of  the 
East  Verde  River. 

I  wish  to  thank  Dr.  \incent  Roth,  Southwest  Research  Station,  Portal, 
AZ,  for  permission  to  include  his  record,  and  especially  Dr.  George  Folk¬ 
erts,  Department  of  Zoology-Entomology,  Auburn  University,  Auburn, 
AL,  for  identifying  this  species  for  me,  for  donating  specimens,  for  reading 
this  note  and  making  suggestions,  and  other  generosities. 
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CONCERNING  APHODIUS  AEGROTUS  HORN 
AND  APHODIUS  GEOMYSI  CARTWRIGHT 

Oscar  L.  Cartwright 

Emeritus  Entomologist,  Smithsonian  Institution,  Washington,  D.C.  20560 


R.  E.  Woodruff,  1973:83,  placed  Aphodius  geomysi  Cartwright,  1939:356,  in  synon¬ 
ymy  with  Aphodius  aegrotus  Horn,  1870:127.  Robert  D.  Gordon,  1977:8,  accepted  this 
synonymy. 

For  the  following  reasons  I  believe  this  placement  to  be  in  error.  First,  Aphodius 
geomysi  has  been  taken  only  in  Florida  in  the  burrows  of  Geomys  pinetis  or  at  lights 
in  the  vicinity  of  such  burrows.  Second,  Aphodius  aegrotus  was  described  from  a 
single  specimen  collected  in  North  Carolina,  and  no  Geomys  are  known  from  north 
of  the  Savannah  River.  Third,  the  size  of  aegrotus  was  given  as  4  mm.  A.  geomysi 
measures  from  4.2  to  5.0  mm.  Fourth,  the  mesosternum  of  aegrotus  was  said  to  be 
“flat.”  In  geomysi  the  mesosternum  is  carinate  between  the  coxae.  Fifth,  the  color  of 
geomysi  is  uniform  or  concolorous;  in  aegrotus  the  original  description  states  the 
elytra  are  paler  than  the  head  and  pronotum,  and  the  sides  of  the  pronotum  paler 
than  the  disc.  Therefore,  I  believe  the  2  species  should  be  considered  separate  and 
distinct. 

Unfortunately  the  holotype  of  A.  aegrotus  Horn  has  been  lost  or  destroyed.  It 
cannot  be  found  in  either  the  Philadelphia  Academy  collection  or  in  the  Museum 
of  Comparative  Zoology  collection.  Although  the  3  specimens  remaining  in  the 
Horn  Collection  under  the  name  aegrotus  are  conspecific  with  geomysi,  they  were 
all  collected  in  Florida  and  added  at  a  later  date. 
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COLEOPTERISTS 

NEWSLETTER 

(C.  W.  O’Brien,  editor) 


NEWSLETTER  EDITOR  WANTED 


I  have  been  Editor  of  this  Newsletter  for  7  years  and  have  felt  for  some 
time  that  a  new  editor  might  be  able  to  stimulate  more  interest  and  partici¬ 
pation  on  the  part  of  the  membership.  New  ideas  would  certainly  help  and 
new  blood  may  produce  some. 

Anyone  interested  in  this  position,  please  contact  the  executive  board,  as 
I  hereby  resign  my  post  as  editor,  to  take  effect  at  the  next  business  meeting 
of  the  Coleopterists  Society  at  the  Houston  meetings  of  the  E.  S.  A.  in  No¬ 
vember,  1978. 

I  have  enjoyed  my  tenure  as  editor  and  wish  to  thank  all  who  have  helped 
me  in  this  post,  especially  those  who  submitted  items  over  the  years.  Please 
support  the  next  editor  with  similar  enthusiasm  and  submit  more  articles. 
This  is  your  Newsletter  and  requires  your  support  for  any  measure  of  suc¬ 
cess. 


Charles  W.  O’Brien 
Laboratory  of  Aquatic  Entomology 
Florida  A  &  M  University 
Tallahassee,  FL  32307 


THE  CARABIDAE  OF  EASTERN  NORTH  AMERICA 

In  1975  I  initiated  a  project  at  the  University  of  Arkansas  to  study  the 
systematics  of  the  ground  beetle  fauna  in  eastern  North  America,  principally 
the  United  States.  The  primary  objective  was  to  study  the  historical  origins 
of  this  fauna  and  its  relationships  with  those  in  other  parts  of  the  world, 
especially  Europe  and  North-east  Asia.  This  notice  is  intended  to  bring  to  the 
attention  of  other  coleopterists  the  existence  of  the  project  and  a  brief  re¬ 
port  on  progress. 

I  have  borrowed  a  large  number  of  Pterostichini  from  many  institutions 
and  individuals.  All  of  this  material  is  being  used  but  progress  has  been  slow 
due  to  my  attempt  to  examine  the  genitalia  of  all  male  specimens  and  of  rep¬ 
resentative  females.  I  hope  some  subgenera  will  be  finished  by  mid-year 
(1978)  and  can  be  returned.  I  thank  all  of  you  for  your  patience. 
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In  addition  to  the  systematic  studies  I  am  now  trying  to  build  a  repre¬ 
sentative  collection  of  European  and  Northeast  Asian  material  (Central 
China,  Korea,  Japan).  I  would  like  to  trade  for  specimens  from  these  areas. 
A  list  of  material  I  have  available  for  trade  from  North  America  will  be  sent 
to  interested  parties.  In  addition  to  North  American  material,  I  have  avail¬ 
able  for  trade  a  moderate  amount  of  material  from  Panama  (lesser  amounts 
from  Bolivia,  Costa  Rica,  and  Libya).  Orders  other  than  Coleoptera  are  as 
follows:  Orthoptera,  Hemiptera,  Hymenoptera.  These  have  not  been  iden¬ 
tified  beyond  order.  If  individuals  have  specific  requests  please  let  me  know 
so  that  the  groups  may  be  collected  in  the  future.  Mr.  Robert  Chenowith, 
who  works  with  me,  has  a  limited  number  of  Staphylinidae  for  trade  for 
staphylinid  specimens  from  Europe  and  other  areas. 

Robert  T.  Allen 
Entomology  Department 
University  of  Arkansas 
Fayetteville,  AR  72701 


FIRST  NITIDULID  WORKSHOP 

A  nitidulid  workshop  was  held  on  November  30,  1976  in  conjunction 
with  the  Annual  Meeting  of  the  Entomological  Society  of  America,  in  Hono¬ 
lulu,  Hawaii.  Eighteen  entomologists  participated  and  Ed  Soderstrom  was 
moderator. 

Loren  Gillogly  (California)  began  the  meeting  by  presenting  a  brief  con¬ 
spectus  of  the  family.  A  discussion  of  current  problems  and  research  was 
held.  Discussion  leaders  and  their  topics  were: 

George  Okumura— Damage  to  fruit  in  California  by  Carpophilus  hemip- 
terus  (L.)  and  related  species. 

Glen  Taniguchi— Hawaiian  nitidulid  problem.  Disease  transmission  to 
sugar  cane  and  pineapple  and  detrimental  effects  of  large  beetle  popula¬ 
tions  on  tourism. 

Ed  Soderstrom— Damage  by  nitidulids  on  figs  and  grapes  and  related 
crops  in  California. 

Richard  Hall  (California)  and  Po-yung  Lai  (Hawaii)— Search  for  biologi¬ 
cal  control  agents  effective  against  C.  hemipterus  and  Urophorus  humerali s 
(Fab.). 

Hodge  Black,  Gary  Obenoff,  and  Ed  Soderstrom— Cultural  and  chemical 
control  studies  of  nitidulids  in  California. 

Walt  Connell  was  unable  to  attend  but  sent,  for  distribution,  copies  of  a 
manuscript  of  illustrated  keys  to  nitidulid  larvae  and  adults  associated  with 
stored  foods. 

It  was  decided  to  hold  a  second,  similar  workshop  tentatively  scheduled 
for  the  Pacific  Branch  meeting  of  the  E.S.A.  in  1979. 

E.  L.  Soderstrom 
Stored  Product  Insects  Research 
Laboratory 

5578  Air  Terminal  Drive 
Fresno,  California  93727 
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SYSTEMATIC,  NATURAL  HISTORY,  AND  ZOOGEOGRAPHIC 
NOTES  ON  THE  GENUS  AGRA  FABRICIUS,  WITH  A 
DESCRIPTION  OF  A  NEW  SPECIES  FROM  PANAMA 
(COLEOPTERA:CARABIDAE:LEBIINI) 

Terry  L.  Erwin1 
Abstract 

A  new  species,  Agra  lavernae  Erwin,  from  Cerro  Campana,  Panama  is 
described  and  illustrated.  Agra  species  are  numerous  in  the  Neotropical 
region  yet  very  few  specimens  have  been  collected.  Most  papers  previously 
published  did  not  provide  keys  or  syntheses.  A  trend  curve  shows  that  tax¬ 
onomy  on  the  group  was  done  in  plateaus.  Past  classification  placed  Agra 
and  its  sister  group  Agridia  in  the  tribe  Agrini,  but  here  the  two  are  regarded 
as  Lebiini  because  of  defense  mechanism  structure.  Agra  species  are  forest 
canopy  specialists,  but  their  food,  oviposition  habits,  and  behavior  are  un¬ 
known.  Sexual  dimorphisms  in  Agra  species  are  numerous. 


The  purposes  of  this  paper  are  to  set  forth  objectives  of  my  long  term 
Agra  study,  provide  some  information  for  collectors,  encourage  loan  of 
material,  and  make  known  a  new  species  from  Panama  in  need  of  a  name 
for  another  publication.  The  species  described  here  was  used  as  an  example 
of  specialized  adaptive  form  (Erwin,  in  press  b). 

Surely  the  most  elegant  and  graceful  group  of  neotropical  carabid 
beetles  yet  discovered  is  that  of  Agra.  These  elongate,  often  metallic, 
long-necked  beetles  have  gladdened  the  heart  of  many  ‘black  lighters’ 
on  warm  and  humid  tropical  nights.  Usually,  however,  only  one  or  two 
specimens  will  arrive  at  the  light  during  a  good  night,  creating  one  of  the 
major  problems  with  Agra  studies;  that  is,  very  little  material  has  been 
accumulated  over  the  past  200  years.  Most  species  are  represented  by  few 
specimens  (although  there  are  exceptions),  there  are  hundreds  of  species, 
mostly  undescribed,  and  most  species  seem  to  be  quite  local  in  distribution. 
I  began  gathering  specimens  for  a  revision  in  1973,  borrowing  the  holdings 
of  most  major  museums  in  North  America  (and  Sao  Paulo,  Brazil)-a  mere 
1650  specimens,  but  representing  312  species,  ca.  30%  of  which  are  repre¬ 
sented  by  a  single  specimen.  This  material  is  being  gathered  for  three 
reasons:  1)  to  provide  study  material  for  a  generic  revision;  2)  to  provide  a 
phylogenetic  and  geographic  picture  of  the  genus  in  order  to  test  the  neo¬ 
tropical  forest  refugium  hypothesis  set  forth  by  Haffer  (1969),  Vanzolini 
(1970),  and  others;  and  3)  to  determine  the  sister  group  of  the  genus  in  order 
to  aid  a  reclassification  of  the  “truncatipennes”  (Erwin,  in  press  a,  in  press 
b,  MS). 

Systematics 

Thus  far  the  nomenclatorial  history  of  Agra  has  been  that  of  single 
species  descriptions  or  multiple  descriptions.  There  have  been  no  syntheses 


'Department  of  Entomology,  National  Museum  of  Natural  History,  Smithsonian  Insti¬ 
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nor  keys  to  species  that  are  reliable.  In  recent  years  S.  L.  Straneo  described 
about  100  new  taxa  and  Van  Dyke  (1943)  described  a  single  new  taxon  from 
Mexico.  Otherwise,  the  literature  of  the  19th  century  must  be  consulted  (cf. 
Bates,  Brulle,  Buquet,  Chaudoir,  Chevrolat,  Dejean,  Fabricius,  Gory, 
Guerin,  Klug,  Lansberge,  Liebke,  Lucas,  Olivier,  Putzeys,  Steinheil,  and 
Thomson).  A  “trend  curve”  (Steyskal  1965)  is  provided  (Figure  1)  which 
shows  that,  contrary  to  trend  curve  theory,  work  in  some  groups  is  done  in 
plateaus  and  projections  of  numbers  of  taxa  is  impossible  from  any  point 
on  the  curve.  This  will  be  especially  true  of  tropical  forest  canopy  groups 
which  require  special  collecting  techniques.  If  the  Agra  trend  curve  was 
smoothed  and  inverted  (White  1975),  it  predicts  the  genus  has,  at  a  minimum, 
about  2000  species.  I  doubt  this,  but  predict  about  1000  species  based  on  the 
material  I  have  studied  thus  far. 


Years 


Figure  1.  Trend  curve  for  species  of  Agra. 


Horn  (1881)  noted  similarity  of  ligula  structure  among  Agra,  Odacan- 
thini,  and  Ctenodactylini  members,  pointing  out  that  Agra  species  classi¬ 
fied  as  “Lebiide”  would  “introduce  confusion  as  great  as  [doing  the  same] 


1990 
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with  Mormolyce.”  As  he  did  with  the  latter  group,  Horn  erected  a  new  tribe 
for  both  Agra  and  Agridia  to  be  placed  near  the  Odacanthini  and  Cteno- 
dactylini.  Bates  (1883)  regarded  Agra  and  Agridia  as  subfamily  Agrinae. 
The  group  thus  has  been  regarded  as  a  subfamily  or  more  often  tribe  since 
Horn.  Unfortunately  Horn  was  misled  by  the  elongate  form  of  Agra,  Oda¬ 
canthini,  Ctenodactylini,  and  Mormolyce,  and  he  ignored  many  technical 
details  which  help  to  place  Agra  properly  in  carabid  classification.  Among 
other  things,  the  structure  of  the  defense  mechanism  of  Agra  members  is 
clearly  synapotypic  with  the  Lebiomorphi  and  I  regard  Agra  and  Agridia 
as  Lebiini  (Erwin,  in  press  b).  The  question  of  whether  or  not  Agridia  is  a 
good  genus  awaits  analysis  and  revision. 

Natural  History 

Agia  species  are  adapted  to  life  in  the  forest  canopy  and  are  seldom 
found  within  easy  reach  of  the  average  collector  except  at  black  light.  Oc¬ 
casionally,  single  individuals  are  obtained  by  sweeping  wilted  leaves  or 
broken  limbs  on  downed  trees,  usually  at  ecotonal  areas  (Figure  2).  These 
canopy  species  probably  follow  the  “canopy”  down  in  the  transition  zone 
(Figuie  2)  much  as  some  tree  top  birds  do  (G.  Morton,  personal  communi¬ 
cation).  These  areas  should  always  be  carefully  swept  for  canopy  carabids 
and  observations  made  on  surrounding  forest  types  to  determine  source 
areas.  In  the  canopy,  Agra  members  probably  spend  much  time  running  the 
surfaces  of  leaves.  Although  not  observed  directly,  I  judge  this  leaf  run¬ 
ning  to  be  their  activity  based  on  the  nature  of  tarsal  vestiture  (Figure  3). 
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Other  beetle  groups  with  similar  vestiture  ( Calleida ,  Lebia,  Calophaena, 
Chrysomelidae,  etc.)  were  observed  to  run  on  leaves,  and  Agra  was  re¬ 
peatedly  collected  in  rolled  or  wilted  leaves  in  ecotonal  areas.  Individ¬ 
uals  I  observed  on  Barro  Colorado  Island,  caged  inside  a  large  terrarium, 
spent  equal  time  on  leaves  and  twigs. 


Figure  3.  Anterior  tarsomeres  (X65)  and  modified  setae  (X700),  ventral 
aspect  of  Agra  darlingtoni,  Barro  Colorado  Island,  Canal  Zone,  Panama. 


Some  members  of  Agra  were  collected  by  diurnal  sweeping  but  most 
specimens  were  collected  at  night  at  lights.  I  suspect  these  beetles  are  pri¬ 
marily  nocturnal  in  habits  and  merely  hide  during  the  day  in  rolled  and 
wilted  leaves.  During  the  dry  season  in  various  parts  of  Mexico,  G.  E.  Ball 
and  D.  R.  Whitehead  found  several  species  of  Agra  in  epiphytic  bromeliads 
but,  again,  only  sporadically  and  in  very  low  numbers  (Whitehead,  per¬ 
sonal  communication). 

Agra  species  of  lowland  humid  forest  canopies  are  the  top  predator 
among  beetles  in  terms  of  size  (Erwin  and  Scott,  in  preparation).  The  ques¬ 
tion  remains  ‘predators  of  what?’.  There  seems  to  be  a  correlation  of  axino- 
form  palpi  and  snail  predation  in  carabid  beetles  (Erwin,  in  press  b).  All 
Agra  species  have  the  labial  palps  strongly  axinoform.  It  is  possible  that 
tree  snail  predation  is  their  speciality,  and  perhaps  this  accounts  for  their 
incredible  diversity  in  the  neotropical  forest  canopy.  Tree  snails  are  quite 
diverse  there  too.  Additional  evidence  for  this  snail  eating  hypothesis  is  the 
elongate  nature  of  their  forebody  structures— prothorax,  head,  and  mouth- 
parts— which  might  aid  in  gleaning  inside  the  shell  (as  in  Cychrini). 

Sexual  dimorphism  in  Agra  members  is  exhibited  in  more  characteristics 
than  in  other  carabids.  This  phenomenon  is  amply  demonstrated  in  some  or 
all  species  in  the  following  characteristics:  Head  shape— various,  often 
male  square,  female  ovoid;  front  femur— male  robust,  female  normal  for 
carabids;  ventral  vestiture— male  variously  and  amply  hirsute,  female 
sparsely  or  differently  hirsute  or  sparsely  setiferous;  sternum  VI— various 
differences  in  shape,  vestiture,  punctation  always  present;  build— male 
robust,  female  slight;  palpi— labial  terminal  article  large  in  males. 

Agra  female  members  have  the  most  bizarre  ovipositor  of  the  Carabidae. 
The  styli  are  located  quite  close  together,  usually  heavily  sclerotized  and 
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elongate,  and  each  has  two  spinose  setae  apically.  These  are  located  at  the 
end  of  a  greatly  extensible  tube,  which,  when  everted,  is  equal  in  length  to 
1/2  to  2/3  the  body  length.  No  other  carabid  I  know  of  has  anything  re¬ 
motely  similar  to  either  the  styli  or  the  tube.  The  delicate  nature  of  the  tube 
indicates  to  me  that  the  ovipositional  substrate  is  not  penetrated  by  much 
force  if  any.  I  suggest  that  leaf  axils,  existing  insect  burrows,  or  organic  de¬ 
bris  in  tree  holes  or  crotches  are  possible  sites.  A  more  intriguing  possibility 
is  oviposition  deep  inside  the  shell  of  a  living  tree  snail  with  the  resultant 
larva  being  an  ectoparasitoid;  it  is  possible  that  both  adults  and  larvae 
consume  the  same  food,  given  the  usual  abundance  of  tree  snails.  Ecto- 
parasitoidism  is  already  known  among  the  Lebiini  (Erwin  and  Erwin  1976; 
Erwin,  in  press  c). 

The  only  clue  to  exact  canopy  habitat  is  the  northern  limit  of  the  range 
of  the  genus.  Two  species  were  collected  on  the  Esperanza  Ranch  near 
Brownsville,  Texas.  The  only  tropical  “canopy  elements”  there  are  found 
in  a  grove  of  palms.  This  clue  may  indicate  that  some  or  all  Agra  mem¬ 
bers  have  something  to  do  with  tropical  palms.  Neotropical  palms  have 
not  been  investigated  for  carabid  associations,  but  I  suggest  it  would  be  a 
rewarding  study. 


Measurements 

For  studies  of  Agra  members  I  adopted  the  following  measurements  and 
abbreviations: 

Head:  Total  length  (TLH)-anterior  labral  edge  to  back  of  head  capsule  where 
it  joins  the  neck;  Total  width  (TWH)— width  across  head  capsule  at  hind  edge  of  eye; 
Total  depth  (TDH)-depth  of  head  capsule  at  hind  edge  of  eye;  Eyes  (HE)-width 
across  eyes,  Interocular  distance  (ID)— head  capsule  between  eyes;  Frons  width 
(MFW )  maximum  distance  across  frons  at  front  edge  of  eyes  (excluding  antennal 
base);  Frons Habrum  length  (LBE)-anterior  margin  of  labrum  to  posterior  frons 
along  midline  at  hind  edge  of  eye;  Clypeus/ labrum  length  (LFE)-anterior  margin 
of  labrum  to  hind  edge  of  clypeus  or  frons  along  midline  at  anterior  margin  of  eye. 

Prothorax:  Prothorax  length  (PL)— total  length  of  pronotum  along  midline; 
Prothorax  width  (PW)— total  width  of  prothorax  at  widest  point. 

Standardized  body  length  (Ball  1972)  is  given. 


Agra  lavernae  Erwin,  new  species 
(Figure  4) 

Type-specimen:  Holotype  female  in  USNM,  type  number  75854 
USNM  ADP  number  33343. 

Type-locality:  Cerro  Campana,  850  m,  Panama  Province,  Republic  of 
Panama,  8°  40'  N,  79°  56'  W.  29  March  72,  B.  Bivin  Collector. 

Diagnosis:  The  elegance  of  members  of  this  small  species  makes  it 
easily  recognized;  small  size,  ferruginous  head  and  pronotum,  metallic 
green  elytral  base,  testaceous  elytral  disc  and  sutural  vittae,  and  black 
epipleura,  elytral  edge,  and  sutural  margins. 

Description:  Form  (Figure  4):  Small  and  narrow;  head  quadrate;  prothorax 
shorter  than  average  for  genus,  cylindrical.  Elytra  flared  in  apical  two-thirds,  mar¬ 
gins  sinuate  at  beginning  of  flare  at  basal  third. 

Color:  Shiny;  appendages  including  mouthparts,  abdomen,  elytral  apex  and 
sutural  vitta  rufotestaceous;  head,  prothorax,  mesosternum  rufous;  epipleura,  ely¬ 
tral  apical  and  sutural  margin,  metasternum  black;  elytral  base  metallic  green. 
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Figure  4.  Habitus,  dorsal  aspect,  of  Agra 
type,  Cerro  Campana,  Panama. 


lavernae  Erwin,  female  holo- 
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Head :  Rectilinear,  twice  longer  than  wide  (TLH  1.80  mm  X  TWH  0.94  mm), 
evenly  depressed  (TDH  0.68  mm);  HE  1.24  mm;  ID  0.94  mm;  MFW  0.69  mm;  LBE 
1.33  mm;  LFE  0.76.  mm.  Labrum  quadrate,  about  same  size  as  clypeus,  entire;  cly- 
peus  anteriorly  emarginate;  frons  slightly  sulcate  at  each  side,  carinate  laterad  to 
furrows,  carina  extends  from  apex  to  eye,  curved  around  anterior  supraorbital  seta; 
mesad,  occiput  with  pair  of  long  setae;  mentum  with  broad,  rounded  tooth. 

Prothorax:  Short  and  robust  for  genus,  PL  1.91  mm,  PW  1.01  mm;  widest  across 
basal  margin,  narrowest  at  apical  margin,  swollen  medially,  constricted  near  base, 
densely  and  coarsely  punctate  overall,  some  punctures  with  short  setae.  Pronotum 
with  median  central  callous  in  apical  third,  flanked  with  paramedian  carinae  and 
paramedian  setal  rows,  each  probably  normally  with  3  setae  (asymmetrically  with 
4  on  right  side  in  type).  Proepipleura  absent,  in  its  place  two  parallel  diffuse  carinae, 
the  ventral  one  with  sharp  carinule  at  basal  tenth. 

Elytra:  Narrow  basally,  flared  in  apical  two-thirds,  margin  sinuate,  and  8th  in¬ 
terval  with  slightly  swollen  callous  at  basal  third,  6th  and  7th  intervals  swollen 
at  apical  fourth;  interneurs  strongly  and  evenly  punctate  throughout  their  length 
to  apex,  punctulae  separated  by  less  than  their  own  diameter,  interneurs  2  and  4  each 
with  5  large  setae,  lateral  channel  with  numerous  setae;  apical  margin  very  slightly 
bisinuate,  epipleuron  sharply  denticulate  apically,  mesal  angle  acute,  trigonal, 
unisetose. 

Abdomen:  Tergum  VI  narrowly  rounded  apically;  sternum  VI  medially  notched, 
laterally  angulate,  with  4  long  setae— 2  at  hind  angles  and  2  slightly  mesad  and 
anterior  of  hind  angle;  all  sterna  with  scattered  setae,  3  and  4  each  with  1  pair  of  long 
setae,  5  with  3  pair  long  setae. 

Legs:  Normal  for  genus,  all  tibiae  cylindrical;  anterior  femora  not  robust,  not 
denticulate. 

Microsculpture:  Finely  isodiamteric  throughout. 

Genitalia:  Male  unknown;  female  styli  hemicylindrical,  elongate,  strongly 
sclerotized,  with  two  stout  spines  apicodorsally. 

Size:  Standardized  body  length,  9.34  mm;  width  3.04  mm;  depth  at  hind  coxa 
1.55  mm. 

Etymology:  After  years  of  searching,  I  finally  discovered  a  beetle  spe¬ 
cies  elegant  enough  to  name  for  my  wife  La  Verne,  in  recognition  of  her  con¬ 
tributions  to  the  field  of  carabidology,  namely  computerized  natural  his¬ 
tory,  documentation  of  field  data,  collecting  on  three  continents,  editing 
and  criticizing  my  contributions,  lab  work  through  the  years,  manuscript 
typing,  and  in  general  putting  up  with  the  aspirations  of  a  beetle  nut  for  so 
many  years. 
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NEW  SPECIES  OF  ENOCLERUS  FROM  MEXICO, 
CENTRAL  AMERICA,  AND  VENEZUELA 
(COLEOPTERA:  CLERIDAE)1 

William  F.  Barr 

University  of  Idaho,  Moscow,  ID  83843 


Abstract 

Eight  new  species  are  described,  including  Enoclerus  (Enoclerus)  nigri¬ 
cans  from  Puebla;  E.  (E.)  aethiops  from  Chiapas;  E.  (E.)  ablusus  from 
Chiapas;  E.  (E.)  reburrus  from  Zacetas,  Durango,  Hidalgo,  and  Chiapas; 
E.  (E.)  signifer  from  Canal  Zone  and  Costa  Rica;  E.  (E.)  pisinnus  from  Vene¬ 
zuela;  E.  (E.)  nelsoni  from  Oaxaca;  and  E.  (E.)  irregularis  from  Honduras. 


Other  studies  involving  species  of  Enoclerus  have  prompted  the  prep¬ 
aration  of  this  paper.  Names  are  needed  for  several  new  species  whose  in¬ 
ternal  anatomy  and  classification  are  under  investigation  by  G.  Ekis  and 
for  other  new  species  whose  role  in  coniferous  forest  communities  in  Mex¬ 
ico  are  being  studied  by  forest  entomologists. 

The  specimens  used  in  this  study  have  been  provided  by  G.  Ekis,  The 
Ohio  State  University;  E.  M.  Fisher,  Long  Beach  State  University;  H.  A. 
Hespenheide,  University  of  California,  Los  Angeles;  H.  F.  Howden,  Carle- 
ton  University;  and  G.  H.  Nelson,  Kansas  City  College  of  Osteopathic 
Medicine.  I  gratefully  acknowledge  this  assistance. 

Enoclerus  (Enoclerus)  nigricans  Barr,  new  species 

(Fig.  1) 

Male:  Small-sized,  slender;  black,  labium  brown.  Head  subequal  in  width  to 
pronotum;  surface  very  finely,  densely,  indistinctly  punctate,  faintly  roughened, 
moderately  clothed  with  short,  subrecumbent  whitish  hairs,  anteriorly  directed  on 
vertex,  medially  directed  on  front,  sparsely  intermixed  with  long,  erect  and  sub¬ 
erect  black  hairs,  lower  front  with  long,  suberect  white  hairs;  front  subflattened 
except  for  a  slight  median  swelling;  eyes  rather  large,  depth  of  emargination  over 
half  the  length  of  scape;  antenna  with  segments  3-7  subequal,  elongate,  segment  8 
subglobular,  much  narrower  than  club  which  is  rather  loosely  joined,  segment  9 
subglobular,  slightly  narrower  than  segment  10,  segment  10  more  or  less  transverse, 
subequal  in  width  to  segment  11,  segment  11  ovate,  shorter  than  length  of  segments 
9  and  10  combined,  outer  apical  angle  broadly  rounded,  inner  margin  faintly  sinu¬ 
ate,  inner  apical  angle  narrowly  rounded.  Pronotum  narrower  than  width  of  elytra 
across  humeri,  slightly  broader  than  long  (51:40),  very  finely,  densely,  somewhat 
roughly  punctate,  moderately  clothed  with  short,  anteriorly  directed'  black  hairs 
and  a  small  concentration  of  whitish  hairs  at  middle,  more  sparsely  intermixed  with 
long,  suberect  black  hairs;  anterior  transverse  impression  faintly  indicated,  broadly 
U-shaped  on  disk,  indistinct  at  sides;  basal  collar  distinct,  hind  margin  truncate;  disk 
feebly  convex;  sides  broadest  in  front  of  middle,  feebly  sinuate  anteriorly,  arcuately 
narrowed  posteriorly  to  basal  collar;  front  margin  subtruncate.  Scutellum  densely 
clothed  with  short  white  hairs,  surface  obscured.  Elytra  approximately  twice  as  long 
as  width  across  humeri  (142:68),  finely,  densely  roughened,  nearly  scabrous,  densely 
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clothed  with  short,  suberect  black  hairs  sparsely  intermixed  with  longer,  erect  dark 
hairs  and  with  a  narrow  elongate  patch  of  short  white  hairs  at  sides  near  middle  and 
an  indistinct,  oblique  line  of  short  white  hairs  at  about  middle,  extending  from  disk 
posteriorly  to  suture,  then  along  suture  to  apical  fourth  where  it  obliquely  extends 
to  sides;  subbasal  swellings  very  faintly  indicated;  disk  subflattened;  sides  feebly 
expanded  behind  middle  then  strongly,  arcuately  narrowed  to  separately  and  nar¬ 
rowly  rounded  apices.  Legs  slender,  indistinctly  punctate,  slightly  roughened,  mod¬ 
erately  clothed  with  short,  subrecumbent  white  hairs,  sparsely  intermixed  with  long, 
erect  white  hairs  and  black  hairs;  tibiae  not  carinate;  tarsi  with  segment  1  narrowed, 
ventral  pad  indistinct,  not  cleft,  segment  2  with  pad  broadened,  indistinctly  cleft, 
segments  3-4  with  pads  broadened,  deeply  cleft.  Mesosternum  sparsely  clothed  with 
rather  long  white  hairs  at  middle  and  shorter  subrecumbent  hairs  at  sides;  apical 
median  process  narrow,  blunt  at  apex,  on  same  plane  as  metasternal  process.  Meta¬ 
sternum  moderately  clothed  with  short,  subrecumbent  white  hairs;  anterior  median 
process  narrow.  Abdomen  feebly  shining,  indistinctly  punctate,  moderately  clothed 
with  short,  subrecumbent  white  hairs.  Length :  5.3  mm. 

Holotype  male  (California  Academy  of  Sciences)  and  2  male  and  1  female  para- 
types  from  Highway  190,  between  Puebla  and  Mexico  City  [Puebla]  10,000'  7-VII-72, 
G.  H.  Nelson,  on  pine  slash.  Paratypes  in  the  collections  of  G.  H.  Nelson  and  W.  F. 
Barr. 

This  distinctive  small  black  species  can  be  most  easily  recognized  by  the 
nearly  scabrous  condition  of  the  elytra  and  by  the  unique  pattern  of  elytral 
pubescence.  It  is  placed  next  to  E.  ocreatus  (Horn).  The  body  length  of  the 
paratypic  series  ranges  from  4.6  to  5.5  mm. 

Enoclerus  ( Enoclerus )  aethiops  Barr,  new  species 

(Fig.  2) 

Male:  Small-sized,  slender;  reddish  brown,  head  narrowly  black  across  vertex, 
scutellum  black,  elytra  broadly  darkened  on  disk  behind  middle,  meso-  and  meta¬ 
sternum  and  abdomen  black.  Head  subequal  in  width  to  pronotum;  surface  very 
finely,  densely,  irregularly  punctate,  moderately  clothed  with  short,  subrecumbent 
white  hairs  and  short  and  long,  erect  black  hairs,  lower  front  with  long,  anteriorly 
directed  white  hairs;  front  flattened  except  for  a  faint  median  swelling;  eyes  mod¬ 
erate-sized,  depth  of  emargination  subequal  to  length  of  scape;  antenna  with  segments 
3-6  subequal,  elongate,  segments  7  and  8  subglobular,  much  narrower  than  club 
which  is  abruptly  enlarged  and  rather  loosely  joined,  segment  9  subglobular,  seg¬ 
ment  10  transverse,  slightly  wider  than  segment  9,  segment  11  equal  in  width  to  seg¬ 
ment  10,  slightly  shorter  than  combined  lengths  of  segments  9  and  10,  outer  apical 
angle  broadly  sinuate,  inner  apical  angle  slightly  prolonged,  narrowly  rounded. 
Pronotum  narrower  than  width  of  elytra  across  humeri,  length  subequal  to  greatest 
width  (55:56),  very  finely,  densely,  somewhat  roughly  punctate,  densely  clothed  with 
short,  anteriorly  directed  black  hairs,  more  sparsely  intermixed  with  long,  suberect 
black  hairs  and  along  sides  and  across  base  with  short  and  long,  suberect  white  hairs; 
anterior  transverse  impression  indistinct  on  disk  and  at  sides;  basal  collar  distinct, 
hind  margin  broadly,  shallowly,  arcuately  emarginate;  disk  subflattened;  sides 
broadest  at  front,  subparallel  to  middle,  then  strongly  arcuately  narrowed  to 
basal  collar;  front  margin  broadly,  shallowly  arcuate.  Scutellum  densely  clothed 
with  short  white  hairs,  surface  obscured.  Elytra  approximately  twice  as  long  as  width 
across  humeri  (151:76),  densely,  indistinctly  punctate,  faintly  roughened,  densely 
clothed  with  short,  suberect  black  hairs,  sparsely  intermixed  with  long,  erect  black 
hairs,  with  faint  concentrations  of  short  white  hairs  at  humeri  and  along  suture  and 
across  disk  on  basal  fourth,  middle  with  an  irregular,  undulating  fascia  of  short,  pos¬ 
teriorly  directed,  subrecumbent  white  hairs  extending  from  sides  to  near  suture,  apical 
fifth  with  an  irregular  concentration  of  short,  posteriorly  directed,  subrecumbent 
white  hairs;  subbasal  swellings  faintly  indicated;  disk  subflattened;  sides  gradually 
tapering  to  apical  fourth,  then  strongly,  arcuately  narrowed  to  separately  and  nar¬ 
rowly  rounded  apices.  Legs  rather  slender,  indistinctly  punctate,  slightly  roughened, 
moderately  clothed  with  short  white  hairs  and  black  hairs,  sparsely  intermixed  with 
long,  erect  white  hairs  and  black  hairs;  tibiae  with  carinae  moderately  developed, 
interrupted  before  apex;  tarsi  with  segment  1  narrowed,  ventral  pad  indistinct,  not 
cleft,  segment  2  with  ventral  pad  broadened,  faintly  cleft,  segments  3  and  4  with 
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ventral  pads  broadened,  deeply  cleft.  Mesosternum  roughened,  moderately  clothed 
with  rather  long  white  hairs  at  middle,  nearly  smooth  and  with  short  subrecumbent 
hairs  at  sides;  apical  median  process  narrow,  blunt  at  apex,  on  same  plane  as  meta- 
sternal  process.  Metasternum  moderately  clothed  with  short  white  hairs;  anterior 
median  process  narrow.  Abdomen  feebly  shining,  faintly  punctate  and  roughened, 
moderately  clothed  with  short  white  hairs.  Length :  5.5  mm. 

Holotype,  male  (California  Academy  of  Sciences)  from  LLU  Biol.  Station,  2  mi. 
northwest  of  Pueblo  Nuevo,  Chiapas,  13-VII-65,  G.  H.  Nelson,  on  Pinus  ayacahuite. 
Three  male  paratypes  with  same  label  data  except  12-VII-65,  one  male  paratype  from 
3  mi.  northwest  of  Pueblo  Nuevo,  Chiapas,  15-VII-65,  G.  H.  Nelson,  on  Pinus  aya¬ 
cahuite-,  two  male  paratypes  from  San  Cristobal  de  las  Casas,  Chiapas,  5-VI-74,  C.  W 
O’Brien;  two  male  paratypes  from  6  mi.  east  San  Cristobal  L.  C.,  Chiapas  7-V  and 
2- VI-69,  H.  F.  Howden,  beating  pine;  two  male  paratypes  from  8  and  11  mi.  north¬ 
east  San  Cristobal  L.  C.,  Chiapas  17  and  18-V-69,  H.  F.  Howden;  one  male  paratype 
from  40  mi.  south  Valle  Nacional,  Oaxaca,  9500',  25-V-71,  H.  Howden.  Paratypes 
in  the  collections  of  G.  Ekis,  H.  F.  Howden,  G.  H.  Nelson,  and  W.  F.  Barr. 

Enoclerus  aethiops  is  related  to  the  widely  distributed  E.  lecontei  (Wol¬ 
cott).  The  reddish  brown  body  and  the  two  large  conspicuous  patches  of 
hairs  at  the  middle  and  apices  of  the  elytra  are  distinctive  in  the  recogni¬ 
tion  of  E.  aethiops.  It  also  bears  superficial  resemblance  to  E.  ablusus  with 
which  it  occurs  sympatrically.  However,  that  species  does  not  have  all 
patches  of  white  elytral  hairs  posteriorly  directed  and  its  elytra  are  more 
conspicuously  granulate  than  are  those  of  E.  aethiops. 

The  type  series  ranges  in  length  from  4.1  to  6.1  mm.  Several  of  the  para¬ 
types  have  the  elytra  conspicuously  darkened  beneath  the  concentrations  of 
subrecumbent  hair  at  the  middle  and  apical  fifth.  Also,  in  some  specimens 
the  darkened  area  behind  the  middle  of  the  elytra  is  reduced  or  absent. 


Enoclerus  (Enoclerus)  ablusus  Barr,  new  species 

(Fig.  3) 

Male:  Small-sized,  slender;  brown,  vertex,  fore  femora  and  thoracic  sternites 
dark  brown,  scutellar  area  of  elytra,  trochanters,  and  middle  and  hind  legs  pale 
brown.  Head  subequal  in  width  to  pronotum;  vertex  and  upper  front  finely,  densely, 
shallowly  punctate  with  a  median  and  a  lateral  patch  of  short,  subrecumbent,  an¬ 
teriorly  directed  white  hairs,  sparsely  intermixed  with  short,  suberect  and  long,  erect 
black  hairs;  front  shallowly  depressed  on  either  side  of  middle,  finely,  sparsely, 
somewhat  rugously  punctate,  moderately  clothed  with  short,  subrecumbent,  medi¬ 
ally  directed  white  hairs,  lower  front  with  short  and  long,  suberect,  anteriorly  di¬ 
rected  white  hairs;  eyes  moderate-sized,  depth  of  emargination  equal  to  approximately 
three-fourths  the  length  of  scape;  antenna  with  segments  2  and  3  subcylindrical,  seg¬ 
ments  4-8  progressively  very  slightly  thicker,  club  moderately  enlarged,  loosely 
joined,  segment  9  as  wide  as  long,  segment  10  slightly  broader,  subrectangular, 
transverse,  segment  11  slightly  broader  than  segment  10,  three-fourths  as  long  as 
combined  lengths  of  segments  9  and  10,  outer  apical  angle  broadly  rounded,  inner 
apical  angle  narrowly  rounded.  Pronotum  slightly  narrower  than  width  of  elytra 
across  humeri,  length  subequal  to  greatest  width  (53:55),  finely,  densely,  roughly 
punctate,  rather  densely  clothed  with  short,  subrecumbent,  anteriorly  directed  white 
hairs,  moderately  intermixed  with  short,  suberect  and  long,  erect  black  hairs  es¬ 
pecially  laterally;  anterior  transverse  impression  faintly  indicated,  broadly  U- 
shaped  on  disk;  basal  collar  distinct,  hind  margin  broadly,  shallowly,  arcuately 
emarginate;  disk  feebly  convex;  sides  broadest  at  front,  faintly  sinuately  narrowed  to 
middle,  then  broadly  arcuately  narrowed  to  basal  collar;  front  margin  broadly, 
shallowly  arcuate.  Scutellum  densely  clothed  with  short  white  hairs,  surface  ob¬ 
scured.  Elytra  nearly  2!4  times  longer  than  width  across  humeri  (141:63),  finely, 
densely,  somewhat  granulate,  with  an  anterior  and  a  posterior  large  patch  of  short, 
subrecumbent,  moderately  dense  white  hairs,  interspersed  with  short,  subrecumbent 
black  hairs  and  sparsely  intermixed  with  long,  erect  black  hairs  and  white  hairs  es¬ 
pecially  across  base  and  along  sides,  anterior  patch  of  white  hairs  extending  from 
behind  base  on  disk  and  from  humeri  to  beyond  basal  third,  hairs  on  disk  directed  lat- 
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erally,  hairs  near  sides  directed  posteriorly,  posterior  patch  of  white  hairs  occupying 
most  of  apical  third,  hairs  directed  posterio-laterally,  anterior  and  posterior  patches 
narrowly  joined  along  suture;  subbasal  swellings  faintly  evident;  disk  slightly 
convex;  sides  gradually  and  very  slightly  expanded  from  behind  humeri  to  apical 
third,  then  moderately  arcuately  narrowed  to  the  separately  and  broadly  rounded 
apices.  Legs  rather  slender,  nearly  smooth,  tibiae  and  hind  femora  finely  roughened, 
moderately  clothed  with  short,  subrecumbent  and  suberect  white  hairs,  sparsely  in¬ 
termixed  with  long,  erect  black  hairs  and  white  hairs;  tibiae  with  carinae  faintly  in¬ 
dicated;  tarsi  with  segments  1-4  of  pro-  and  mesotarsus  and  segments  2-4  of  metatarsus 
broadened,  ventral  pad  distinct,  deeply  cleft  on  segments  3  and  4,  not  cleft  on  other 
segments,  segment  1  of  metatarsus  narrowed,  ventral  pad  small.  Mesosternum 
roughened,  moderately  clothed  with  long,  erect  white  hairs  at  middle;  apical  median 
process  narrow,  rounded  at  apex,  on  same  plane  as  metasternal  process.  Metaster¬ 
num  smooth,  moderately  clothed  with  short,  depressed  white  hairs  laterally  and 
suberect  hairs  medially,  shallowly  depressed  at  middle  before  narrowed  anterior 
median  process.  Abdomen  shining,  sparsely  clothed  with  short,  subrecumbent  white 
hairs,  and  a  few  long,  erect  white  hairs.  Length :  5.6  mm. 


Figs.  1-8,  elytral  patterns  (not  to  scale)  of  Enoclerus  spp.:  1)  E.  (E.)  nig¬ 
ricans ;  2)  E.  (E.)  aethiops;  3)  E.  (E.)  alblusus;  4)  E.  (E.)  reburrus;  5)  E.  (E.) 
signifer ;  6)  E.  (E.) pisinnus;  7)  E.  (E.)  nelsoni;  8)  E.  (E.)  irregularis. 
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t  t  Holotype,  male  (California  Academy  of  Sciences)  and  one  female  para  type  from 
^  ti  Station,  2  miles  northwest  of  Pueblo  Nuevo,  Chiapas,  16-VII-65, 

‘  .  e^s®n’  on  Pinus  ayacahuite.  Six  male  and  nine  female  paratypes  with  same 

Cf  peCu°v  ^ata  ex<;eT?rt  ta^en  on  12,  13  and  15-VII-65.  Paratypes  in  the  collections 
of  G.  H.  Nelson  and  W.  F.  Barr. 

This  species  also  shows  closest  relationships  with  E.  lecontei.  However, 
it  has  a  different  overall  body  coloration  and  the  elytra  have  a  larger  an¬ 
terior  patch  of  white  hairs,  lack  a  narrow  undulating  fascia  of  white  hairs 
at  the  middle,  and  are  more  distinctly  granulate  than  with  that  species. 
Also,  E.  ablusus  lacks  the  small  elytral  pustules  so  often  present  on  E. 
lecontei. 

Some  specimens  on  the  type  series  show  a  few  pale  flecks  near  the  base 
of  the  elytra,  also  on  others,  the  basal  half  of  the  elytra  may  have  sev¬ 
eral  pairs  of  very  small  concentrations  of  white  hairs  that  present  a  some¬ 
what  spotted  appearance.  Specimens  in  the  type  series  range  in  length  from 
4.1  to  7.1  mm. 


Enoclerus  (Enoclerus)  reburrus  Barr,  new  species 

(Fig.  4) 

•  Moderate-sized,  robust;  black,  elytra  with  a  pair  of  large,  irregularly  mar¬ 

gined,  transverse  whitish  markings  at  middle;  upper  surface  very  densely  clothed  with 
short,  suberect  reddish-brown  hairs,  sparsely  intermixed  with  longer,  erect  black 
hairs,  //ead  slightly  narrower  than  pronotum;  surface  finely,  densely  punctate;  front 
slightly  convex,  upper  half  pubescent  as  on  upper  body  surface,  hairs  tending  to  be 
directed  medially,  lower  half  densely  clothed  with  short  and  long,  suberect,  medi- 
ally  directed  pale  hairs,  hairs  of  epistomal  area  longer  and  directed  anteriorly;  eyes 
o  moderate  size,  depth  of  emargination  subequal  to  length  of  scape;  antenna  with 
segments  3-5  subcylindrical,  segments  6-8  slightly  more  compact,  club  abruptly 
en  arged  with  segments  9  and  10  subequal  in  width,  segment  9  subglobular,  segment 
10  transverse,  subrectangular,  segment  11  equal  in  width  to  segment  10,  slightly 
shorter  than  combined  length  of  segments  9  and  10,  outer  apical  angle  broadly 
rounded,  inner  apical  angle  nearly  rectangular.  Pronotum  narrower  than  width  of 
elytra  across  humeri,  length  subequal  to  greatest  width  (95:100),  finely,  very  densely 
punctate,  anterior  transverse  impression  not  evident  on  disk  or  at  sides;  basal  collar 
distinct,  hind  margin  subtruncate;  disk  slightly  convex;  sides  strongly  arcuate,  broad¬ 
est  in  front  of  middle,  feebly  narrowed  anteriorly,  strongly  narrowed  posteriorly  to 
basal  collar;  front  margin  very  broadly,  shallowly  arcuate.  Scutellum  densely 
clothed  with  short  whitish  hairs,  surface  obscured.  Elytra  approximately  1%  times 
longer  than  width  across  humeri  (225:130),  finely,  very  densely  punctate;  extreme 
base  clothed  with  long,  erect  white  hairs,  markings  with  short  white  hairs;  subbasal 
swellings  faintly  indicated;  disk  convex;  sides  subparallel  to  apical  third,  then 
»  arcuately  narrowed  to  the  separately  and  broadly  rounded  apices.  Legs 
rather  stout,  densely  punctulate,  tibiae  faintly  roughened,  densely  clothed  with 
very  short,  subdepressed  pale  hairs,  moderately  intermixed  with  long,  erect  white 
hairs  and  on  protibiae  with  predominately  black  hairs;  tibiae  with  carinae  complete; 
tarsi  with  segment  1  moderately  broadened,  ventral  pad  distinct,  not  cleft,  segments 
2-4  with  ventral  pad  broadened,  deeply  cleft.  Mesosternum  finely,  densely 
roughened,  densely  clothed  with  short,  suberect  whitish  hairs  medially  and  shorter, 
subrecumbent  hairs  laterally;  apical  median  process  narrow,  blunt  at  apex,  strongly 
elevated  apically,  above  metasternal  process.  Metasternum  densely  clothed  with 
short,  subrecumbent  whitish  hairs;  anterior  median  process  narrow,  roughly  sculp¬ 
tured,  slightly  elevated.  Abdomen  slightly  shining,  moderately  clothed  with  short, 
suberect  whitish  hairs,  sparsely  intermixed  with  slightly  longer  erect  hairs.  Length • 
8.5  mm. 

Holotype,  male  (Canadian  National  Collection)  from  Sn.  Juan,  Zacetas,  6-VII- 
69,  L.  A.  Kelton.  One  female  paratype  from  24  mi.  w.  La  Ciudad,  Durango,  8-VII-64, 
H.  F.  Howden;  one  male  paratype  from  10  mi.  northeast  Jacala,  Hidalgo,  1,2-VIII- 

o?’\7i?Wden;  °ne  male  ParatyPe  from  3  mi-  northwest  of  Pueblo  Nuevo,  Chiapas, 
25-VII-65,  G.  H.  Nelson,  on  Ternstroemia  tepezapote  Sch.  &  Cham.;  and  one  female 
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paratype  from  LLU  Biological  Station,  2  mi.  northwest  Pueblo  Nuevo,  Chiapas,  13- 
VH-65,  G.  H.  Nelson,  on  Acacia pennatula  (S.  &  C.)  Benth.  Paratypes  in  the  Canadian 
National  Collection  and  the  collections  of  G.  H.  Nelson  and  W.  F.  Barr. 

This  chunky  species  is  unique  by  having  densely  placed  reddish  pubes¬ 
cence  over  the  upper  body  surface.  It  appears  to  be  most  closely  related  to 
E.  palmii  (Schaeffer). 

The  two  paratypes  from  Chiapas  differ  slightly  from  the  more  northerly 
occurring  specimens  by  having  a  broad  area  immediately  posterior  to  the 
median  fascia  densely  clothed  with  black  hairs.  This  is  regarded  as  nor¬ 
mally  expected  variation  of  the  species.  The  paratype  series  has  a  size  range 
of  6.3  to  8.5  mm. 

Enoclerus  (Enoclerus)  signifer  Barr,  new  species 

(Fig.  5) 

Male:  Large-sized,  robust;  black,  elytra  with  a  slight  purplish  cast  and  three 
pairs  of  yellowish  markings  located  in  front  of  and  between  humeri  and  scutellum, 
at  middle  and  in  front  of  apices,  extreme  base  of  abdominal  segment  1  pale.  Head 
subequal  in  width  to  pronotum;  surface  very  finely,  densely,  indistinctly  punctate, 
densely  clothed  with  very  short,  suberect  white  hairs,  moderately  intermixed  with 
long,  erect  black  hairs,  upper  vertex  clothed  with  very  short,  suberect  black  hairs, 
lower  front  clothed  with  long,  suberect  white  hairs;  front  subconvex  with  a  slight, 
longitudinal,  smooth  swelling  at  middle;  eyes  large,  depth  of  emargination  approx¬ 
imately  three-fourths  the  length  of  scape;  antenna  piceous,  ventral  surface  of  seg¬ 
ment  1  pale,  segments  9-11  dark  brown,  segments  3-5  subcylindrical,  segments  6-8 
more  subglobular,  club  abruptly  enlarged,  compact,  segments  9  and  10  subequal, 
transverse,  segment  11  slightly  broader  than  segment  10,  subequal  to  length  of  seg¬ 
ments  9  and  10  combined,  outer  apical  angle  broadly  rounded,  inner  apical  angle 
slightly  prolonged,  narrowly  rounded.  Pronotum  slightly  narrower  than  width  of 
elytra  across  humeri,  length  subequal  to  greatest  width  (95:98),  very  finely  and 
densely  punctate,  densely  clothed  with  short,  subdepressed,  anteriorly  directed  black 
hairs,  more  sparsely  intermixed  with  longer,  suberect  black  hairs,  sides  and  base 
densely  clothed  with  short,  suberect  white  hairs,  sparsely  intermixed  with  long,  erect 
black  hairs  and  white  hairs;  anterior  transverse  depression  moderately  indicated 
throughout,  broadly  U-shaped  on  disk;  basal  collar  distinct,  hind  margin  broadly, 
shallowly  arcuately  emarginate;  disk  slightly  convex  in  front  of  and  behind  trans¬ 
verse  depression;  sides  strongly  arcuate,  broadest  at  about  middle,  sinuately  nar¬ 
rowed  anteriorly,  strongly  narrowed  posteriorly  to  basal  collar;  front  margin 
broadly,  shallowly  arcuate.  Scutellum  densely  clothed  with  short,  white  hairs,  sur¬ 
face  visible,  nearly  smooth.  Elytra  approximately  twice  as  long  as  width  across  hu¬ 
meri  (235:120),  very  finely,  densely,  indistinctly  punctate,  nearly  smooth,  densely 
clothed  with  very  short,  subrecumbent  to  suberect  black  hairs,  replaced  by  white 
hairs  on  pale  areas  and  at  apices,  sparsely  intermixed  with  long,  erect  black  hairs, 
basal  area  more  densely  clothed  with  long  black  hairs  and  with  long  white  hairs 
across  front  margin,  basal  fourth  with  a  broad  but  indistinct  concentration  of  very 
short  white  hairs  extending  obliquely  from  behind  humeri  to  suture  and  then  ante¬ 
riorly  to  scutellum;  subbasal  swellings  very  faintly  indicated,  disk  slightly  con¬ 
vex;  sides  subparallel  to  apical  fourth  then  broadly,  arcuately  narrowed  to  the 
separately  and  narrowly  rounded  apices.  Legs  slender,  densely  clothed  with  short, 
subrecumbent  white  hairs,  sparsely  but  conspicuously  intermixed  with  long,  erect 
white  hairs  and  black  hairs;  femora  nearly  smooth;  tibiae  faintly  roughened,  carinae 
distinct,  extending  from  base  to  apex;  tarsi  with  segments  1-4  broadened  except  for 
segment  1  of  metatarsus  which  is  narrowed,  pad  of  segment  1  not  cleft,  of  segment  2 
faintly  cleft,  of  segments  3  and  4  deeply  cleft.  Mesosternum  roughened  and  mod¬ 
erately  clothed  with  short,  suberect  white  hairs  medially,  nearly  smooth  and 
densely  clothed  with  very  short,  recumbent  white  hairs  laterally;  apical  median 
process  narrow,  elevated  apically,  blunt  at  apex.  Metasternum  densely  clothed  with 
short,  subrecumbent  white  hairs  except  for  a  longitudinal  glabrous  area  at  middle, 
shallowly  depressed  at  middle  before  anterior  median  process  which  is  narrow  and 
slightly  elevated  anteriorly.  Abdomen  in  part  shining,  with  a  broad  glabrous  and 
smooth  area  across  base  of  segments  2-6,  otherwise  punctulate  and  moderately 
clothed  with  short,  subrecumbent  white  hairs.  Length :  10.5  mm. 
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Holotype,  male  (National  Museum  of  Natural  History)  and  one  male  paratype 
from  Barro  Colorado  Island,  Canal  Zone.  The  holotype  collected  May  1941  at 
light;  the  paratype  4-11-VII-41  and  with  the  notation  “Z-4833”.  One  male  and  one 
female  paratypes  from  Barro  Colorado  Island,  Canal  Zone,  Panama,  9010'  N  79° 
50'  W,  H.  A.  Hespenheide,  2  and  23-VII-77.  Three  male  paratypes  from  Golfito,  Pun- 
tar,  Costa  Rica,  10-100  m.,  25,26-VI-76,  E.  M.  Fisher.  Paratypes  in  the  collections  of 
G.  Ekis,  H.  A.  Hespenheide,  and  W.  F.  Barr. 

Related  to  E.  aesopius  (Gorham),  this  species  differs  by  having  a  pair  of 
markings  at  the  elytral  base,  the  median  markings  not  strongly  expanded 
on  the  disk,  and  the  subapical  markings  not  strongly  narrowed.  In  addition, 
E.  signifer  has  the  extreme  base  of  the  first  abdominal  sternite  pale  and  the 
elytra  have  subbasal  and  apical  concentrations  of  hairs— features  that  E. 
aesopius  lacks. 

No  color  or  structural  variation  of  note  is  evident  in  the  five  specimens 
studied.  In  size  they  range  from  8.3  to  10.8  mm. 


Enoclerus  (Enoclerus)  pisinnus  Barr,  new  species 

(Fig.  6) 

Female:  Small-sized,  slender;  black,  elytra  with  an  aeneous  cast  and  with  four 
pairs  of  pale  yellow  markings  located  at  base  on  either  side  of  scutellum,  at  about 
basal  fourth,  at  middle  and  at  about  apical  fourth,  antenna,  mouthparts  and  legs 
testaceous.  Head  slightly  narrower  than  pronotum;  surface  rather  densely  punctu¬ 
late,  densely  clothed  with  short,  suberect,  posteriorly  directed  white  hairs,  sparsely 
intermixed  with  long,  erect  black  hairs,  lower  front  with  a  small  transverse  arrange¬ 
ment  of  medially  directed,  short  white  hairs  below  which  are  long,  suberect,  an¬ 
teriorly  directed  white  hairs;  eyes  of  moderate  size,  depth  of  emargination  approxi¬ 
mately  three-fourths  the  length  of  scape;  antenna  with  segments  3-6  subcylindrical, 
segments  7  and  8  slightly  more  compact,  club  moderately  enlarged  with  segment  9 
subglobular,  segment  10  slightly  broader,  subrectangular,  transverse,  segment  11 
equal  in  width  to  segment  10,  slightly  shorter  than  combined  lengths  of  segments 
9  and  10,  outer  apical  angle  broadly  rounded,  inner  apical  angle  narrowly  rounded, 
nearly  pointed.  Pronotum  narrower  than  width  of  elytra  across  humeri,  length  sub¬ 
equal  to  greatest  width  (60:58),  sparsely  punctulate,  faintly  roughened  laterally, 
area  of  pronotal  arch  more  distinctly  punctate,  faintly  roughened,  densely,  but  in¬ 
conspicuously  clothed  with  short,  suberect  fine  hairs  that  are  pale  along  anterior 
transverse  impression,  basally  and  laterally  and  black  elsewhere,  sparsely  inter¬ 
mixed  with  long,  erect  black  hairs;  anterior  transverse  impression  moderately  dis¬ 
tinct  throughout,  broadly  bowed  on  disk;  basal  collar  distinct,  hind  margin  broadly, 
arcuately  emarginate;  disk  convex;  sides  strongly  arcuate,  broadest  at  about  middle, 
sinuately  narrowed  anteriorly,  strongly  narrowed  posteriorly  to  basal  collar;  front 
margin  very  broadly,  shallowly  arcuate.  Scutellum  sparsely  clothed  with  short 
white  hairs,  sparsely  punctulate.  Elytra  nearly  2!4  times  longer  than  width  across 
humeri  (150:68),  rather  densely  punctulate,  portions  of  2nd  and  3rd  sets  of  markings 
and  area  between  finely,  densely,  rather  roughly  punctate  and  with  several  obscure, 
faintly  raised  longitudinal  lines,  densely  clothed  with  short,  subrecumbent,  posterio- 
laterally  directed,  fine  black  hairs  that  become  whitish  on  pale  markings,  sparsely 
intermixed  with  long,  erect  black  hairs;  subbasal  swellings  not  evident;  disk  slightly 
convex;  basal  markings  in  the  form  of  large,  elongate  spots,  markings  at  basal  fourth 
transverse,  extending  from  epipleuron  to  near  suture,  slightly  arcuate,  markings  at 
middle  transverse,  extending  from  epipleuron  to  sutural  ridge,  strongly  arcuate, 
markings  at  apical  fourth  in  the  form  of  large  transversely  oblique  spots  between 
lateral  and  sutural  ridges;  sides  gradually  and  very  slightly  expanded  from  behind 
humeri  to  near  apical  fourth,  then  strongly  arcuately  narrowed  to  the  separately 
and  narrowly  rounded  apices.  Legs  rather  slender,  nearly  smooth,  tibiae  finely 
roughened  on  lower  surface,  densely,  but  rather  inconspicuously  clothed  with  very 
short,  subrecumbent,  fine  white  hairs,  sparsely  intermixed  with  long,  erect  white  hairs 
and  black  hairs;  tibiae  with  carinae  complete;  tarsi  with  segment  1  of  protarsus 
slightly  broadened,  ventral  pad  distinct,  segment  1  of  meso-  and  metatarsus  nar¬ 
rowed,  ventral  pad  inconspicuous,  segments  2-4  distinctly  broadened,  ventral  pads 
distinct,  faintly  cleft  on  segment  2,  deeply  cleft  on  segments  3  and  4.  Mesosternum 
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moderately  clothed  with  short,  suberect  white  hairs.  Metasternum  densely  clothed 
with  short,  subrecumbent  white  hairs.  Abdomen  slightly  shining,  moderately  clothed 
with  short,  suberect  white  hairs.  Length :  5.1  mm. 

Holotype,  female  (Universidad  Central  de  Venezuela,  Facultad  de  Agronomia, 
Maracay)  and  one  male  paratype  from  Rancho  Grande,  Aragua,  Venezuela,  1100  m., 
J.  Clavjo.  The  holotype  was  collected  18-V-73  and  the  paratype  14-VIII-73.  The 
paratype,  measuring  4.5  mm  in  length  is  in  the  G.  Ekis  collection. 

This  species  shares  with  E.  tricinctus  (Chevrolat)  and  E.  alvarengai  Ekis 
similarities  in  size,  form,  body  sculpturing,  color,  and  elytral  markings. 
However,  E.  pisinnus  shows  several  differences  of  a  subtle  nature  that 
allow  its  separation  from  the  two  Brazilian  species.  First,  E.  pisinnus  has 
the  elytra  densely  punctate  between  the  second  and  third  sets  of  markings 
in  contrast  to  a  punctulate  condition  of  E.  tricinctus  and  E.  alvarengai. 
Second,  the  second  set  of  elytral  markings  of  E.  pisinnus  are  distinctly  more 
transversely  oriented  than  those  of  these  other  species.  Finally,  with  E. 
alvarengai  the  pronotum  has  a  decided  bluish  cast  and  the  elytra  are 
blackish-brown  and  with  E.  tricinctus  the  pronotal  pubescence  is  tawny  and 
the  subapical  elytral  markings  are  strongly  narrowed.  Each  of  these  fea¬ 
tures  is  different  with  E.  pisinnus. 

The  median  processes  of  the  meso-  and  metasternum  are  obscured  in  the 
two  specimens  of  E.  pisinnus  studied.  Thus,  the  nature  of  these  structures 
could  not  be  included  in  the  treatment  of  this  species. 


Enoclerus  (Enoclerus)  nelsoni  Barr,  new  species 

(Fig.  7) 

Male:  Small-sized,  slender;  testaceous,  elytra  with  a  pair  of  small,  transverse, 
antemedian  black  markings,  a  broad,  pale  median  fascia  and  with  apical  half  black, 
tibiae  of  fore  and  middle  legs  dark  brown,  dorso-apical  area  of  hind  femora  and 
dorsal  area  of  hind  tibiae  piceous,  abdominal  segments  2-6  black.  Head  slightly 
narrower  than  pronotum,  finely,  densely  punctulate,  faintly  roughened,  indis¬ 
tinctly  clothed  with  short,  subrecumbent,  fine  pale  hairs,  lower  front  with  long,  sub¬ 
erect  pale  hairs;  front  faintly  depressed  on  either  side  of  middle;  eyes  moderate  in 
size,  depth  of  emargination  subequal  to  half  the  length  of  scape;  antenna  with  seg¬ 
ments  2-6  subcylindrical,  segments  7  and  8  slightly  more  compact,  club  moderately 
enlarged  with  segment  9  subglobular,  segment  10  larger  than  segment  9,  subglobu- 
lar,  segment  11  equal  in  width  to  segment  10,  slightly  shorter  than  combined  lengths 
of  segments  9  and  10,  outer  apical  angle  broadly  rounded,  inner  apical  angle  slightly 
pointed.  Pronotum  slightly  narrower  than  width  of  elytra  across  humeri,  length 
subequal  to  greatest  width  (58:55),  sparsely  punctate,  subrugose,  nearly  smooth  on 
disk  in  front  of  scutellum,  moderately  but  inconspicuously  clothed  with  short,  an¬ 
terior  directed,  suberect,  fine  white  hairs,  sparsely  intermixed  with  longer,  suberect 
black  hairs  and  with  white  hairs  along  sides,  discal  smooth  area  with  short,  posterior 
directed,  suberect,  fine  white  hairs;  anterior  transverse  depression  faintly  indicated 
throughout,  broadly,  shallowly  U-shaped  at  middle;  basal  collar  distinct,  hind 
margin  broadly,  arcuately  emarginate;  disk  slightly  convex;  sides  broadest  across 
front,  faintly  sinuate  behind  front  then  gradually,  broadly  and  arcuately  narrowed 
to  basal  collar;  front  margin  subtruncate.  Scutellum  rather  densely  clothed  with 
short  white  hairs;  surface  moderately  punctulate,  slightly  roughened.  Elytra  slightly 
more  than  2lA  times  longer  than  width  across  humeri  (161:62),  moderately  densely 
punctate  on  basal  half,  densely  rugoso-punctate  on  black  and  area  behind  median 
fascia,  with  four  sets  of  finely  raised,  indistinct  longitudinal  lines  extending  from 
base  to  apical  fourth;  surface  moderately  clothed  with  short,  suberect,  indistinct,  fine 
white  hairs  that  are  posteriorly  directed  across  basal  fourth,  on  lateral  areas  of 
fascia  and  on  apical  three-fourths,  anterio-laterally  directed  on  basal  three-eighths 
and  medially  directed  on  discal  area  of  fascia,  area  immediately  behind  fascia  clothed 
with  short,  suberect,  posteriorly  directed  black  hairs,  entire  surface  also  sparsely 
clothed  with  moderately  long,  erect  black  hairs;  subbasal  swellings  very  faintly 
indicated;  disk  convex;  median  fascia  broadest  at  sides,  slightly  narrowed  medially, 
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indistinctly  interrupted  before  suture;  sides  subparallel  to  apical  third  then  gradu¬ 
ally,  broadly  and  arcuately  narrowed  to  subrectangular  apices.  Legs  slender, 
femora  faintly  punctulate,  tibiae  slightly  roughened,  densely  but  inconspicuously 
clothed  with  short,  suberect,  fine  white  hairs,  sparsely  intermixed  with  long,  erect 
black  hairs  and  white  hairs;  tibiae  with  carinae  complete;  tarsi  with  segment  1  of  pro¬ 
tarsus  slightly  broadened,  ventral  pad  distinct,  not  cleft,  segment  1  of  meso-  and 
metatarsus  somewhat  narrowed,  ventral  pad  distinct,  not  cleft,  segments  2-4  dis¬ 
tinctly  broadened,  ventral  pads  distinct,  not  cleft  on  segment  2,  faintly  cleft  on  seg¬ 
ments  3  and  4.  Mesosternum  sparsely  punctate,  nearly  smooth,  sparsely  clothed 
with  rather  long,  suberect  white  hairs  medially  and  subdepressed  hairs  laterally; 
apical  median  process  very  narrow,  rounded  at  apex  and  slightly  projecting  above 
metasternal  process.  Metasternum  densely  punctulate  laterally,  smooth  medially, 
moderately  clothed  with  short,  subdepressed  white  hairs;  anterior  median  process 
narrow,  slightly  elevated.  Abdomen  shining,  moderately  clothed  with  short,  suberect 
and  subdepressed  white  hairs.  Length:  5.3  mm. 

Holotype,  male  (California  Academy  of  Sciences)  from  3  miles  west  of  Tehuan¬ 
tepec,  Oaxaca,  19-VII-65,  G.  H.  Nelson,  on  Acacia  pennatula  (S.  &  C.)  Benth.  One 
male  and  four  female  paratypes  from  type  locality  9  and  20-VII  and  2-VIII-65,  G.  H. 
Nelson,  on  dead  limbs  and  on  Cercidium  plurifoliatum\  one  male  and  three  female 
paratypes  from  43  km.  west  of  Tapa  del  Marquez,  Oaxaca,  22-IV-73,  G.  Hevel,  at 
black  light;  one  male  paratype  from  15  mi.  north  of  La  Ventosa  Jet.,  highway  185, 
Pte.  Tlacotepec,  south  of  Tehuantepec,  Oaxaca,  8-VI-66,  Flint  &  Ortiz;  one  male 
paratype  from  5  mi.  west  of  El  Cameron,  Oaxaca,  20-V-69,  J.  E.  H.  Martin.  Paratypes 
in  the  Canadian  National  collection  and  in  the  collections  of  the  National  Museum 
of  National  History,  G.  Ekis,  G.  H.  Nelson,  and  W.  F.  Barr. 

This  species  is  closely  related  to  the  recently  described  E.  vulnus  Ekis. 
It  differs  from  that  species  by  having  the  black  markings  in  front  of  the  me¬ 
dian  fascia  of  the  elytra  reduced  and  by  lacking  a  subapical  pale  marking. 

The  type  series  of  E.  nelsoni  shows  little  variation  in  color,  markings 
and  structure.  Even  the  body  length  which  only  ranges  from  4.6  to  5.8  mm 
in  the  13  specimens  examined  is  remarkably  uniform. 

This  species  is  dedicated  to  Dr.  G.  H.  Nelson  as  an  expression  of  apprecia¬ 
tion  for  his  many  favors  and  assistance  over  the  years  and  to  acknowledge 
his  many  contributions  to  the  taxonomy  of  Coleoptera. 

Enoclerus  (Enoclerus)  irregularis  Barr,  new  species 

(Fig.  8) 

Male:  Medium-sized,  robust;  brownish,  elytra  with  basal  fourth  in  part  blackish 
on  disk,  with  a  broad,  transverse  tan  fascia  across  middle,  behind  which  is  a  broad, 
transverse  blackish  fascia,  apical  fourth  darkened  with  a  narrow,  subapical  pale 
fascia,  hind  femora,  sides  of  metasternum  and  abdomen  mostly  blackish.  Head 
slightly  narrower  than  pronotum,  finely,  densely,  somewhat  roughly  punctate, 
densely  clothed  with  short  and  rather  long  erect  dark  hairs,  becoming  pale  on  front 
and  longer  and  anteriorly  directed  on  lower  front;  front  subflattened,  with  a  faint 
longitudinal  median  ridge;  eyes  moderate  in  size,  depth  of  emargination  subequal  to 
half  the  length  of  scape;  antenna  with  segments  2-6  subcylindrical,  segments  7  and 
8  subequal,  faintly  broadened  apically,  club  moderately  enlarged  with  segment  9 
subglobular,  segment  10  distinctly  wider  than  segment  9,  transversely  subglobular, 
segment  11  equal  in  width  to  segment  10,  slightly  shorter  than  combined  lengths  of 
segments  9  and  10,  outer  apical  angle  broadly  rounded,  inner  apical  angle  slightly 
pointed.  Pronotum  narrower  than  width  of  elytra  across  humeri,  length  subequal  to 
greatest  width  (95:92),  finely,  densely,  somewhat  roughly  punctate,  densely  clothed 
with  short  and  rather  long,  anteriorly  directed  black  hairs,  densely,  but  inconspicu¬ 
ously  intermixed  with  short,  subrecumbent  pale  hairs  which  form  a  small  patch  of 
erect  and  suberect  hairs  on  anterior  transverse  impression  on  either  side  of  middle, 
lateral  areas  behind  middle  with  a  few,  short  and  long,  erect  pale  hairs;  anterior 
transverse  impression  distinct  throughout,  broadly  sinuate  laterally,  broadly  U- 
shaped  on  disk;  basal  collar  distinct,  hind  margin  broadly,  arcuately  emarginate; 
disk  strongly  convex;  sides  broadest  across  middle,  slightly  narrowing  towards  front, 
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strongly,  arcuately  narrowed  to  basal  collar;  front  margin  slightly  arcuate.  Scu- 
tellum  densely  clothed  with  short  whitish  hairs,  surface  obscured.  Elytra  approxi¬ 
mately  1%  times  longer  than  width  across  humeri  (189:104),  coarsely,  densely,  ru- 
gosely  punctate  on  basal  half,  very  densely  punctulate  on  apical  half;  surface 
densely  clothed  with  short  and  rather  long,  erect  and  suberect,  stiff  black  hairs  on 
basal  black  areas  and  with  shorter  suberect  and  subrecumbent  hairs  on  black  fascia 
behind  middle,  densely  clothed  with  short,  suberect  and  subrecumbent  whitish  hairs 
on  median  fascia  and  on  apical  fourth,  sparsely  clothed  with  short,  subrecumbent 
pale  hairs  broadly  along  suture  on  basal  fourth  and  with  long,  erect  pale  hairs  across 
base;  subbasal  swellings  conspicuously  developed;  disk  convex;  pale  median  fascia 
with  front  margin  narrowed  at  suture,  hind  margin  undulating,  pale  subapical  fascia 
obliquely  directed  anteriorly  towards  suture;  sides  subparallel  to  near  apical 
fourth  then  broadly,  arcuately  narrowed  to  subrectangular  apices.  Legs  rather  robust, 
punctulate,  slightly  roughened  densely  clothed  with  short,  suberect  and  subrecum¬ 
bent  and  long,  erect  pale  hairs;  tibiae  with  carinae  complete;  tarsi  with  segments 
1-4  distinctly  broadened,  ventral  pads  distinct,  those  of  segments  3  and  4  deeply  cleft. 
Mesosternum  sparsely  punctate,  moderately  clothed  with  long,  suberect  white  hairs 
medially  and  densely  clothed  with  short,  recumbent  white  hairs  laterally;  apical 
median  process  narrow,  bifid  at  apex,  strongly  elevated  above  metasternal  process. 
Metasternum  finely,  densely  punctate,  moderately  clothed  with  short,  suberect 
white  hairs  medially  and  densely  clothed  with  short  recumbent  white  hairs  laterally; 
anterior  median  process  narrow,  slightly  elevated  where  it  joins  mesosternal  process. 
Abdomen  shining,  faintly  punctate,  moderately  clothed  with  short,  suberect  pale 
hairs.  Length :  7.9  mm. 

Holotype,  male  (National  Museum  of  Natural  History)  from  14  mi.  northwest 
of  Siquatepeque,  Honduras,  19-VII-74,  C.  W.  O’Brien.  One  female  paratype  from  5  mi. 
northwest  of  Comayagua,  Honduras,  1600',  17-VII-74,  C.  W.  O’Brien  and  one  female 
paratype  from  11  miles  northeast  of  Catacamas,  Honduras  15-VII-74,  C.  W.  O’Brien. 
Paratypes  in  the  collections  of  G.  Ekis  and  W.  F.  Barr. 

The  prominent  subbasal  swellings  of  the  elytra,  the  broadened  tarsal 
segments,  and  the  strongly  elevated  mesosternal  process  relates  this  spe¬ 
cies  with  E.  mexicanus  (Cast.).  The  two  species  also  are  similar  in  general 
coloration  and  markings.  However,  E.  irregularis  is  distinctive  in  lacking  a 
conspicuous  broad  band  of  black  hairs  across  the  middle  and  transverse 
concentrations  of  pale  hairs  across  the  anterior  and  posterior  portion  of  the 
pronotum,  by  having  the  median  pale  fascia  of  the  elytra  uninterrupted  at 
the  suture,  by  having  an  oblique,  subapical  pale  elytral  fascia,  and  by 
having  the  abdomen  darkened  rather  than  reddish  brown  in  color.  The  two 
small  concentrations  of  pale  hairs  on  the  pronotum  appear  to  be  an  impor¬ 
tant  recognition  feature  for  E.  irregularis. 

One  of  the  paratypes  which  is  9.7  mm  in  length  differs  from  the  other 
specimens  by  having  the  basal  fourth  of  the  elytra  mostly  blackish. 
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GAHAN  (COLEOPTERA:  CLERIDAE)1 
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Abstract 

Internal  reproductive  systems  of  65  species  of  Enoclerus  were  studied, 
illustrated,  described,  and  discussed.  Outstanding  interspecific  variations 
occur  only  among  male  organs  and  involve  accessory  glands  and  testes. 
Accessory  glands  are  referred  to  as  medial  and  lateral,  and  their  develop¬ 
ment  within  species  may  be  as  follows:  Both  glands  uniramous;  medial 
gland  biramous,  lateral  gland  uniramous;  or  both  glands  biramous.  The 
testis  comprises  12  to  79  follicles.  Female  organs  were  not  notably  vari¬ 
able  among  species  studied  (ovariole  counts  were  not  made).  Species  are 
categorized  into  3  provisional  groups  on  the  basis  of  type  of  accessory- 
gland  development,  which  broadly  correlates  with  number  of  testicular 
follicles  per  testis  and  with  geographic  latitude.  Briefly  discussed  are 
paucity  of  criteria  for  Enoclerus  supraspecific  systematics  and  prospects  of 
finding  such  criteria  among  variations  of  the  male  internal  reproductive 
organs. 


Introduction 

This  is  the  second  contribution  from  studies  concerned  with  the  anatomy 
and  systematic  value  of  the  internal  organs  of  world  checkered  beetles. 
The  objective  of  the  initial  contributions  is  to  establish  credible  generic 
and  infrageneric  characterizations.  The  intent  of  the  overall  project  is  to 
provide  a  comparative  account  of  the  higher  subtaxa.  This  will  establish  a 
baseline  of  heretofore  unexploited  criteria  to  be  incorporated  into  studies 
of  Cleridae  phylogenetics.  Crowson  (1972)  has  already  demonstrated  the 
systematic  potentialities  of  alimentary-canal  characteristics  in  his  review 
of  the  initial  paper  of  the  series  (Ekis  and  Gupta  1971).  More  recently,  I 
analyzed  reproductive-organ  variations  in  a  systematic  treatment  of  the 
genus  Perilypus  (Spinola)  (Ekis  1977). 

Promulgations  of  the  series  may  each  involve  one  or  several  genera. 
Groups  of  current  systematic  interest  will  be  considered  first;  depending, 
of  course,  on  the  extent  to  which  species  of  a  genus  are  represented  by  fluid- 
preserved  specimens.  The  aim  is  to  capture,  and  include  in  the  characteriza¬ 
tions,  the  major  variations  of  a  given  taxon.  This  study  involves  the  repro¬ 
ductive  systems  of  Enoclerus,  a  genus  for  which  there  are  two  previous  ac¬ 
counts  of  internal  anatomy;  Ekis  and  Gupta  (1971)  described  the  alimen- 
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tary  canal  and  Ekis  (1976)  briefly  alluded  to  the  reproductive  organs.  Other 
accounts  of  clerid  reproductive  organs  (male  and/or  female)  are  those  of 
Stein  (1847),  Dufour  (1825),  Escherich  (1893),  Bordas  (1898,  1900),  Cholod- 
kovsky  (1913),  Lesne  (1938),  Surtees  (1961),  Robertson  (1961),  Rebordoes, 
et  al.  (1976),  and  Ekis  (1977, 1977a). 

Materials  and  Methods 

This  study  is  based  on  dissection  of  about  150  specimens  arrayed  among  65  species, 
or  approximately  one-third  of  the  known  taxa  of  the  genus.  Specimens  were  collected 
or  received  in  Pampel’s  fluid  (glacial  acetic  acid,  4  pts;  40%  formalin,  6  pts;  95% 
alcohol,  15  pts;  water,  30  pts),  Weaver’s  fixative  (40%  formalin,  5  pts;  glacial  acetic 
acid,  2.5  pts;  chloral  hydrate,  20  pts;  distilled  water,  72.5  pts.),  10%  formaldehyde, 
or  70%  alcohol.  Whenever  possible  I  dissected  4  specimens  of  each  species  (2  males 
and  2  females)  to  determine  extent  of  structural  variation.  Dissecting  techniques 
and  disposition  of  reproductive  organs,  or  parts  thereof,  are  as  described  elsewhere 
(Ekis,  1977). 

Descriptions  supplement  illustrations,  point  out  important  differences,  and  per¬ 
tain  only  to  males;  female  reproductive  organs,  generally  discussed  in  the  next  sec¬ 
tion,  were  similar  among  the  species  studies  (ovariole  counts  were  not  made).  To 
facilitate  subsequent  specimen-description  associations  a  locality  record  is  provided 
and  the  label  “Internal  reproductive  organs  studied”  is  pinned  beneath  specimens. 

Illustrations  were  made  through  an  ocular  grid,  or  camera  lucida,  are  not  to  the 
same  scale,  and  are  presented  in  lateral  view  unless  noted  otherwise.  Only  one-half 
of  the  reproductive  system  is  drawn.  For  contrast,  the  lateral  accessory  gland  is 
figured  in  black,  the  medial  accessory  gland  in  27.5  line  (20%)  Zip. a. Tone,  and  the 
vas  deferens  and  ejaculatory  duct  are  variously  stippled.  Illustrated  structures 
noted  in  the  text  are  indicated  by  italics  at  first  mention. 

The  Reproductive  Systems 

Male 

The  primary  components  of  the  male  reproductive  system  are  two  pairs 
of  accessory  glands,  testes,  vas  deferens,  seminal  vesicle,  and  ejaculatory 
duct  (Fig.  2). 

The  tubular  accessory  glands  lie  ventral  to  the  digestive  tract,  between 
the  testes,  and  often  project  into  the  metathorax.  They  are  referred  to  as 
medial  and  lateral  according  to  their  attachment  to  the  ejaculatory  duct. 
The  glands  are  also  distinguishable  by  the  color  and  texture  of  their  secre¬ 
tions;  the  medial  pair  containing  a  fulvid,  frothy  substance  and  the  lateral 
pair  a  milky-white,  more  granular  material.  Except  for  slight  differences  in 
width,  the  glands  are  structurally  homogeneous  within  species.  Interspecifi- 
cally,  they  vary  in  length,  configuration,  position  of  diverticulae,  and 
branching  characteristics.  The  glands  may  be  short  (Fig.  31),  and  loosely 
convoluted  (Fig.  3),  or  exceptionally  long  and  tightly  convoluted  (Fig. 
27).  The  medial  gland  is  usually  longer  and  broader  than  the  lateral 
gland,  may  be  divided  into  a  dorsal  and  ventral  branch  (Fig.  3),  and  is  oc¬ 
casionally  diverticulated.  The  lateral  gland  is  usually  about  half  as  long 
as  the  medial  gland  and,  when  divided,  consists  of  an  outer  and  inner 
branch  (Fig.  5).  Commonly  the  lateral  gland  exhibits  a  basal  diverticulum 
(Fig.  5)  that  is  especially  well  developed  among  species  exhibiting  branched 
glands.  Subdivision  of  male  accessory  glands  has  also  been  reported  in 
Dermestidae  (Tandon  1970).  Because  the  inner  lining  of  the  basal  diverticu- 
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lum  is  similar  to  the  inner  lining  of  the  rest  of  the  gland  one  may  surmise 
that  the  diverticulum  is  also  secretory.  The  lateral  gland  of  Enoclerus 
pilatei  (Fig.  59),  E.  zebroides  (Fig.  66),  and  E.  pisinnus  (Fig.  68),  has  a  second 
basal  diverticulum  (the  basal  pouch)  that  differs  from  the  other  by  its  trans¬ 
parent  wall  and  apparent  nonsecretory  inner  lining;  it  probably  functions 
as  a  reservoir  for  glandular  secretions.  Another  peculiarity  of  lateral- 
gland  development  is  the  presence  of  a  pair  of  luminal  ridges  in  E.  ros- 
marus,  E.  sericeus,  and  E.  nelsoni.  These  ridges  appear  to  divide  the  inner 
lining  of  the  gland  into  two  secretory  regions.  The  product  of  one  of  these 
is  externally  manifested  by  a  dark  longitudinal  streak.  Similar  accessory 
gland  development  was  found  in  Colyphus  cylindricus  (Gorham)  (Ekis 
1977a)  and  among  species  of  Perilypus  Spinola  (Ekis  1977). 

The  testis  consists  of  12  to  79  tubular  follicles,  is  oblong  or  subspheri- 
cal,  invested  by  a  peritoneal  membrane,  and  connects  to  the  vas  deferens 
via  groups  of  2,  3,  or  4  vasa  efferentia.  Members  of  a  pair  of  testes  do  not  al¬ 
ways  contain  equal  numbers  of  follicles.  The  vas  deferens  is  usually  about 
half  as  long  as  the  testis,  but  is  exceptionally  long  in  E.  fugitivus  (Fig.  20) 
and  conspicuously  robust  in  E.  sphegeus  (Fig.  29),  E.  ichneumonius  (Fig. 
3),  and  E.  quadrisignatus  (Fig.  26).  The  seminal  vesicle  is  well  developed 
in  most  species  and  in  some  appears  to  comprise  the  entire  length  of  the  vas 
deferens  (Fig.  3).  The  ejaculatory  duct  varies  in  length  and  width,  being  par¬ 
ticularly  robust  in  E.  crabronarius  (Fig.  38)  and  E.  nelsoni  (Fig.  12). 

Female 

The  major  components  of  the  female  reproductive  system  are  the  sper- 
mathecal  capsule,  spermathecal  gland  and  its  duct,  bursa  copulatrix,  ova¬ 
ries,  lateral  and  median  oviducts,  and  vagina.  I  consider  the  structural  de¬ 
velopment  of  the  female  reproductive  organs  of  Enoclerus  sphegeus  (Fig. 
1)  as  standard  for  Enoclerus. 

The  spermathecal  capsule  lies  above  the  vagina,  between  the  ovaries. 
The  capsule  is  an  ovate,  visibly  sclerotized  cylinder  that  is  attached  to  the 
vagina  via  a  basally  swollen  spermathecal  duct.  The  latter  opens  into  the 
vagina  behind  the  bursa  copulatrix,  which  essentially  is  an  upcurved  sac- 
like  extension  of  the  anterior  vaginal  area.  The  spermathecal  gland  is  about 
6  times  longer  than  the  spermathecal  capsule  with  which  it  is  linked  via  a 
short  spermathecal-gland  duct.  The  ovaries  are  connected  anteriorly  by 
ligaments,  lie  at  the  sides  of  the  digestive  tract,  and  consist  of  12  or  more 
acrotrophic  ovarioles.  These  empty  into  an  infolded  calyx  that  contains  a 
yellow  secretion  whenever  mature  oocytes  are  present.  An  apparently  simi¬ 
lar  secretion,  thought  to  function  as  an  adhesive,  was  reported  in  Chryso- 
melidae  (Gupta  and  Riley  1967).  The  lateral  oviducts  unite  posteriorly  to 
form  the  median  oviduct  that  connects  to  the  vagina  at  the  base  of  the  bursa 
copulatrix.  The  vagina,  an  elongate  chamber,  is  broad  at  its  anterior  third 
and  tapered  in  the  remainder. 

Species  Groups  and  Species 

Species  are  categorized  into  groups  in  accordance  with  their  type  of  ac¬ 
cessory-gland  development.  This  arrangement  serves  mainly  to  shorten 
descriptions  and  accentuate  supraspecific  differences;  no  definitive  species- 
group  classification  is  implied. 
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Figs.  1-5.— Internal  reproductive  systems.  1,  female,  E.  sphegeus.  2,  male, 
E.  beatus  (ventral).  3,  male,  E.  ichneumonius.  4,  male,  E.  artifex.  5,  lateral 
accessory  gland,  E.  artifex. 
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Group  I 

The  species  of  this  group  have  uniramous  accessory  glands  of  which  the 
lateral  is  consistently  shorter.  The  testis  is  usually  composed  of  12  fol¬ 
licles.  Most  of  the  species  of  this  group  occur  in  North  America. 

Enoclerus  beatus  (Gorham).  Fig.  2 

Medial  gland  about  4  times  longer  than  lateral  gland;  testis  composed  of  12 
lollicles  (2  specimens  examined).  Figured  specimen  from  Mexico,  Oaxaca,  19  2  km 
SE  El  Camaron,  12.VIII.74  (C.  W.  O’Brien). 

Enoclerus  lecontei  (Wolcott).  Fig.  6 

Glands  longer  than  in  previous  species,  medial  gland  about  twice  length  of  lat¬ 
eral  gland;  testis  composed  of  13-17  follicles  (6  specimens  examined).  Figured  speci¬ 
men  from  USA,  New  Mexico,  Timberton,  15.V.72  (C.  W.  O’Brien). 

Enoclerus  nigrifrons  (Say).  Fig.  7 

Glands  highly  convoluted  and  with  length  proportion  as  in  previous  species  (3 
specimens  examined).  Figured  specimen  from  USA,  North  Carolina,  Research  Tri¬ 
angle  Park,  22. V.  to  1.VII.69  (G.  D.  Hertel). 

Enoclerus  nigripes  (Say).  Fig.  8 

n^eC^a^  £>land  about  3  times  longer  than  lateral  gland;  testis  composed  of  12 
lollicles  (3  specimens  examined).  Figured  specimen  from  USA,  Missouri,  Nevada 
Vernon  Co.,  13.IV.72  (J.  McReynolds). 

Enoclerus  ocreatus  (Horn).  Fig.  9 

Lateral  gland  tightly  convoluted  at  apical  and  basal  third,  and  about  half  as 
long  as  medial  gland,  testis  composed  of  11-12  follicles  (6  specimens  examined) 
Figured  specimen  from  USA,  New  Mexico,  Timberton,  15.V.72  (C.  W.  O’Brien). 

Enoclerus  rosmarus  (Say).  Fig.  10 

Glands  robust  and  briefly  lobate  basally,  medial  gland  slightly  longer  than 
distally  coiled  lateral  gland,  latter  with  luminal  septum;  testis  composed  of  11- 
12  follicles  (4  specimens  examined).  Figured  specimen  from  USA,  Missouri,  Colum¬ 
bia,  19.VI.66  (W.  S.  Craig). 

Enoclerus  schaefferi  (Barr).  Fig.  11 

Medial  gland  about  3  times  longer  than  lateral  gland;  testis  composed  of  13 
follicles  (1  specimen  examined).  Figured  specimen  from  USA,  Oregon,  Curry  Co., 
VI. 72  (G.  Steyskal). 

Enoclerus  nelsoni  Barr.  Fig.  12 

Glands  robust,  medial  gland  only  slightly  longer  than  coiled  lateral  gland, 
latter  lobate  basally  and  with  luminal  septum;  testis  composed  of  12  follicles 
(1  specimen  examined).  Figured  specimen  from  Mexico,  Oaxaca,  43  km.  W  Jalapa  del 
Marquez,  22.IV.73  (G.  Hevel). 

Enoclerus  aethiops  Barr.  Fig.  13 

Medial  gland  about  twice  length  of  lateral  gland;  testis  composed  of  12  fol¬ 
licles  (2  specimens  examined).  Figured  specimen  from  Mexico,  Chiapas,  San  Christo- 
bal  de  las  Casas,  5.VI.74  (C.  W.  O’Brien). 

Enoclerus  albosignatus  Ekis,  E.  auripilus  Ekis,  E.  sericeus  Ekis,  and  E.  vulnus 
Ekis  also  belong  to  Group  I.  The  internal  reproductive  organs  of  these  species  were 
described  and  figured  elsewhere  (Ekis  1976). 


Group  II 

In  this  group  the  medial  accessory  gland  is  biramous  and  usually  much 
longer  than  the  uniramous  lateral  gland;  of  the  two  medial-gland 
branches  the  ventral  is  longer.  The  testis  is  usually  composed  of  more  than 
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24  follicles.  Most  of  the  species  of  this  group  occur  in  southern  North  Amer¬ 
ica  and/or  Central  America. 

Enoclerus  barri  Knull.  Fig.  14 

Ventral  branch  of  medial  gland  diverticulated  distally;  testis  composed  of  30 
follicles  (2  specimens  examined).  Figured  specimen  from  USA,  California,  Yosemite 
National  Park,  summer  1970. 


Figs.  6-10—  Male  internal  reproductive  systems.  6,  E.  lecontei.  7,  E.  nigri- 
frons.  8,  E.  nigripes.  9,  E.  ocreatus.  10,  E.  rosmarus. 
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Figs.  11-13.— Male  internal  reproductive  systems.  11,  E.  schaefferi  (ven¬ 
tral).  12,  E.  nelsoni  (ventral).  13,  E.  aethiops. 


Enoclerus  coccineus  (Schenkling).  Fig.  15 

Glands  longer  than  in  previous  species;  testis  composed  of  12  follicles  (2  speci¬ 
mens  examined).  Figured  specimen  from  USA,  New  Mexico,  32  km.  NW  Melrose, 
22.VI.61  (J.  H.  Russell). 

Enoclerus  cordifer  (Le  Conte).  Fig.  16 

Dorsal  branch  of  medial  gland  tightly  convoluted  distally  and  much  longer 
than  broadly  curvate  lateral  gland  (1  specimen  examined).  Figured  specimen  from 
USA,  Colorado,  Nunn,  3. VIII. 71  (R.  J.  Lavigne). 

Enoclerus  decussatus  (Klug).  Fig.  17 

Glands  swollen  basally,  tapered  distally;  lateral  gland  about  half  length  of 
either  branch  of  medial  gland;  testis  composed  of  39  follicles  (2  specimens  exam¬ 
ined).  Figured  specimen  from  Mexico,  Durango,  24  km.  W  Durango,  18. VIII. 74  (C.  W. 
O’Brien). 

Enoclerus  dichrous  Chapin.  Fig.  18 

Lateral  gland  with  two  diverticulae  at  basal  half  (1  specimen  examined).  Figured 
specimen  from  Bolivia,  Tumupasa,  XII. 1921-1922  (W.  M.  Mann). 

Enoclerus  eximius  (Mannerheim).  Fig.  19 

Lateral  gland  recurved  medially;  testis  composed  of  25-30  follicles  (3  speci¬ 
mens  examined).  Figured  specimen  from  USA,  California,  Alameda  Co.,  V.72  (W.  H. 
Tyson). 

Enoclerus  fugitivus  var.  cupidus  Wolcott.  Fig.  20 

Lateral  gland  much  narrower  than  medial  gland,  latter  with  very  short  dorsal 
branch;  vas  deferens  conspicuously  long;  testis  composed  of  24  follicles  (3  speci¬ 
mens  examined).  Figured  specimen  from  Costa  Rica,  Cartago,  Turrialba,  4. VI. 73  (G. 
Ekis). 
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Enoclerus  hogei  (Gorham).  Fig.  21 

Lateral  gland  broadly  arcuate;  testis  spheroid,  composed  of  40  follicles  (1  speci¬ 
men  examined).  Figured  specimen  from  Mexico,  Chiapas,  3.2  km.  E  Rizo  de  Oro, 
1.VIII.74  (C.  W.  O’Brien). 

Enoclerus  ichneumonius  (Fabricius).  Fig.  3 

Lateral  gland  about  same  length  as  branches  of  medial  gland;  testis  composed 
of  more  than  30  follicles  (1  specimen  examined).  Figured  specimen  from  USA,  Flor¬ 
ida,  Jefferson  Co.,  25.V.69  (W.  H.  Whitcomb). 


Figs.  14-20.— Male  internal  reproductive  systems.  14,  E.  barri.  15,  E. 
coccineus.  16,  E.  cordifer  (ventral).  17,  E.  decussatus.  18,  E.  dichrous  (ven¬ 
tral).  19,  E.  eximius.  20,  E.  fugitivus  var.  cupidus. 
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Figs.  21-26  — Male  internal  reproductive  systems.  21,  E.  hogei  (ventral). 
22,  E.  lugubris.  23,  E.  lunatus.  24,  E.  opifex.  25,  E.  quadrinodosus.  26,  E. 
quadrisignatus. 
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Enoclerus  lugubris  (Erichson).  Fig.  22 

Glands  conspicuously  short;  testis  composed  of  24  follicles  (2  specimens  exam¬ 
ined).  Figured  specimen  from  Brazil,  Mato  Grosso,  Sinop,  X.74  (M.  Alvarenga). 

Enoclerus  lunatus  (Klug).  Fig.  23 

Lateral  gland  long,  with  diverticulum  near  base;  testis  composed  of  12-13  fol¬ 
licles  (1  specimen  examined).  Figured  specimen  from  USA,  Florida,  Gainesville, 
27.VI.69  (R.  E.  Woodruff). 

Enoclerus  opifex  (Gorham).  Fig.  24 

Lateral  gland  about  equal  in  length  to  dorsal  branch  of  medial  gland;  testis 
composed  of  12  follicles  (3  specimens  examined).  Figured  specimen  from  Mexico, 
Sinaloa,  Mazatlan,  VIII.73  (J.  Chemsak). 

Enoclerus  quadrinodosus  (Chevrolat).  Fig.  25 

Lateral  gland  broadly  arcuate  and  diverticulated  basally;  testis  composed  of 
about  29  follicles  (1  specimen  examined).  Figured  specimen  from  Mexico,  Chiapas, 
Hwy.  91,  23. VI. 73  (G.  Ekis). 

Enoclerus  quadrisignatus  (Say).  Figs.  26-28 

Glands  extremely  long;  lateral  gland  about  equal  in  length  to  branches  of 
medial  gland;  testis  composed  of  42-52  follicles  (5  specimens  examined).  Figured 
specimen  from  USA,  Arizona,  Nogales,  8.IX.69  (P.  Laddy  and  R.  A.  Nicholson). 

Remarks:  Specimens  of  this  species  from  Southern  Mexico  differ  from  their  north¬ 
ern  counterparts  as  follows;  lateral  gland  one-third  length  of  branches  of  medial 
gland,  latter  set  on  long  stalk,  and  testis  composed  of  more  than  61  follicles  (1 
specimen  examined).  Figured  specimen  (Figs.  27,  28)  from  Mexico,  Oaxaca,  68.6  km. 
W  Jalapa  del  Marquez,  22.IV.73  (G.  Hevel). 

Enoclerus  sphegeus  (Fabricius).  Fig.  29 

Lateral  gland  longer  than  dorsal  branch  of  medial  gland;  testis  composed  of  12 
follicles  (2  specimens  examined).  Figured  specimen  from  Guatemala,  Suchitepequez, 
Zapotitlan,  Finca  Las  Nubes,  16.VI.73  (G.  Ekis). 

Enoclerus  versicolor  (Laporte).  Fig.  31 

Glands  robust  and  short,  lateral  gland  sinuatotruncate  distally;  testis  composed 
of  24  follicles  (2  specimens  examined).  Figured  specimen  from  Panama,  Cerro  Cam- 
pana,  31. XII. 73  (H.  P.  Stockwell). 

Enoclerus  villicus  (Gorham).  Fig.  32 

Lateral  gland  conspicuously  narrow,  coiled  distally,  diverticulated  basally, 
and  one-third  longer  than  ventral  branch  of  medial  gland;  testis  composed  of  17 
follicles  (4  specimens  examined).  Figured  specimen  from  Costa  Rica,  Cartago,  Tur- 
rialba,  12. VII. 71  (G.  Ekis). 

Enoclerus  zonatus  (Klug).  Fig.  33 

Lateral  gland  notably  short;  dorsal  branch  of  medial  gland  diverticulated  at 
middle;  testis  composed  of  68-79  follicles  (3  specimens  examined).  Figured  speci¬ 
men  from  USA,  Texas,  20.8  km.  W  Del  Rio,  Val  Verde  Co.,  9.V.71  (D.  E.  Foster). 

Enoclerus  irregularis  Barr.  Fig.  34 

Glands  short;  testis  composed  of  34  follicles  (1  specimen  examined).  Figured 
specimen  from  Honduras,  Comayagua,  9  km.  NW  Siquatepeque,  19. VII. 74  (C.  O’Brien). 

Enoclerus  signifer  Barr.  Fig.  35 

Lateral  gland  convoluted  and  very  narrow  distally,  much  longer  than  branches 
of  medial  gland,  latter  diverticulated  basally;  dorsal  branch  of  medial  gland  with 
lobate  diverticulum;  testis  composed  of  24  follicles  (1  specimen  examined).  Figured 
specimen  from  Panama,  Canal  Zone,  Barro  Colorado  Island,  4-11.VII.41  (Collector 
unknown). 

The  internal  reproductive  organs  of  Enoclerus  erwini  Ekis,  E.  gibbus  Ekis,  and 
E.  whiteheadi  Ekis  which  also  belong  to  this  group  were  described  elsewhere  (Ekis 
1976). 
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Figs.  27-35— Male  internal  reproductive  systems.  27,  E.  quadrisignatus. 
28,  same,  medial  accessory  gland.  29,  E.  sphegeus.  30,  E.  tubercularis.  31, 
E.  versicolor.  32,  E.  villicus.  33,  E.  zonatus.  34,  E.  irregularis.  35,  E.  signifer. 
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Group  III 

The  members  of  Group  III  have  biramous  accessory  glands  (but  see  E. 
dimidiatus).  The  lateral  gland  is  diverticulated  basally  and  has  the  outer 
branch  consistently  longer  and  more  slender  than  the  inner  branch.  The 
testis  usually  consists  of  12  follicles.  Most  of  the  species  of  this  group  occur 
in  South  America. 

Enoclerus  artifex  (Spinola).  Figs.  4,  5 

Branches  of  lateral  gland  set  on  long  stalk,  outer  branch  about  twice  length 
of  inner  branch;  testis  composed  of  37  follicles  (2  specimens  examined).  Figured  spec¬ 
imen  from  Brazil,  Mato  Grosso,  Sinop,  X.74  (M.  Alvarenga). 

Enoclerus  bilobus  (Spinola).  Figs.  36,  37 

Outer  branch  of  lateral  gland  about  3  times  longer  than  inner  branch  and  only 
slightly  shorter  than  branches  of  medial  gland;  testis  composed  of  12  follicles  (2 
specimens  examined).  Figured  specimen  from  Brazil,  Sao  Paulo,  San  Jose  Barreiro, 
XI. 70  (M.  Alvarenga). 

Enoclerus  crabronarius  (Spinola).  Figs.  38,  39 

Medial  gland  exceptionally  long,  tapered  distally,  outer  branch  of  lateral 
gland  diverticulated  medially;  testis  composed  of  more  than  41  follicles  (1  speci¬ 
men  examined).  Figured  specimen  from  Costa  Rica,  Cartago,  Turrialba,  5. VI. 73  (G. 
Ekis). 

Enoclerus  comptus  (Klug).  Fig.  40 

Ventral  branch  of  medial  gland  about  twice  length  of  dorsal  branch;  testis  com¬ 
posed  of  12  follicles  (2  specimens  examined).  Figured  specimen  from  Brazil,  Santa 
Catarina,  Nova  Teutonia,  XI.74  (F.  Plaumann). 

Enoclerus  dimidiatus  (Schenkling).  Figs.  41,  42 

Lateral  gland  trilobed,  inner  branch  bifurcated;  testis  composed  of  24  follicles 
(1  specimen  examined).  Figured  specimen  from  Mexico,  14.4  km.  SE  Izucar  de  Meta- 
moros,  1.VI.74  (C.  W.  O’Brien). 

Enoclerus  distinctus  (Spinola).  Figs.  43,  44 

Outer  branch  of  lateral  gland  about  twice  length  of  inner  branch;  testis  composed 
of  12  follicles  (2  specimens  examined).  Figured  specimen  from  locality  as  noted  for 
E.  bilobus. 

Enoclerus  fasciicollis  (Schenkling).  Figs.  45,  46 

Outer  branch  of  lateral  gland  exceptionally  long,  about  4  times  longer  than 
inner  branch;  testis  composed  of  12  follicles  (4  specimens  examined).  Figured  speci¬ 
men  from  locality  as  noted  for  E.  comptus. 

Enoclerus  imperialis  (Spinola).  Figs.  49,  50 

Inner  branch  of  lateral  gland  one-third  shorter  than  outer  branch;  testis  com¬ 
posed  of  12  follicles  (1  specimen  examined).  Figured  specimen  from  Brazil,  Mato 
Grosso,  X.73  (M.  Alvarenga). 

Enoclerus  laetus  (Klug).  Fig.  51 

Lateral  gland  branches  recurved  medially;  testis  composed  of  11-13  follicles  (4 
specimens  examined).  Figured  specimen  from  Mexico,  Nuevo  Leon,  4.8  km.  W  Linares, 
22. IX. 75  (J.  Chemsak). 

Enoclerus  laportei  (Spinola). 

Glands  and  testis  as  in  E.  imperialis  (2  specimens  examined).  Figured  specimen 
from  locality  as  noted  under  E.  comptus. 

Enoclerus  meridanus  (Chevrolat).  Figs.  52,  53 

Outer  branch  of  lateral  gland  3  times  longer  than  inner  branch;  testis  composed 
of  12  follicles  (2  specimens  examined).  Figured  specimen  from  Panama,  Cerro  Cam- 
pana,  29. VI. 74  (C.  W.  O’Brien). 
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Enoclerus  militaris  (Schenkling).  Fig.  54 

Outer  branch  of  lateral  gland  only  slightly  longer  than  inner  branch  (1  speci¬ 
men  examined).  Figured  specimen  from  Brazil,  Sao  Paulo,  San  Jose  Barreiro,  XI.70 
(M.  Alvarenga). 

Enoclerus  miniatus  (Spinola).  Fig.  55 

Outer  branch  of  lateral  gland  only  slightly  longer  than  inner  branch;  testis 
composed  of  12  follicles  (2  specimens  examined).  Figured  specimen  from  Brazil,  Rio 
de  Janeiro,  Guanabara,  11.72  (M.  Alvarenga). 

Enoclerus  nigromaulatus  (Chevrolat).  Figs.  56-58 

Dorsal  branch  of  medial  gland  diverticulated  medially;  testis  composed  of  13 
follicles  (1  specimen  studied).  Figured  specimen  from  Mexico,  Tabasco,  La  Chon- 
talpa,  29.IV.73  (G.  Ekis). 

Enoclerus pilatei  (Chevrolat).  Fig.  59 

Inner  branch  of  lateral  gland  with  basal  pouch  and  only  slightly  shorter  than 
outer  branch;  testis  composed  of  12  follicles  (2  specimens  examined).  Figured  speci¬ 
men  from  Mexico,  Tabasco,  La  Chontalpa,  4.VIII.71  (G.  Ekis). 

Enoclerus  planonotatus  (Laporte).  Fig.  60 

Outer  branch  of  lateral  gland  convoluted  distally;  testis  composed  of  12  fol¬ 
licles  (2  specimen  examined).  Figured  specimen  from  locality  as  noted  under  E. 
comptus. 


Enoclerus  salvini  (Gorham).  Fig.  61 

Outer  branch  of  lateral  gland  3  times  longer  than  recurved  inner  branch;  testis 
composed  of  13  follicles  (2  specimens  examined).  Figured  specimen  from  Guate¬ 
mala,  Antigua,  20. VI. 73  (G.  Ekis). 

Enoclerus  xalbum  (Gorham).  Fig.  62 

Lateral-gland  diverticulum  broadened,  inner  branch  of  lateral  gland  recurved 
medially;  testis  composed  of  12  follicles  (2  specimens  examined).  Figured  specimen 
from  Costa  Rica,  Alajuela,  VI. 69  (G.  Ekis). 

Enoclerus  zebra  (Chevrolat).  Figs.  63,  64 

Outer  branch  of  lateral  gland  slightly  longer  than  inner  branch;  testis  composed 
of  17  follicles  (1  specimen  examined).  Figured  specimen  from  El  Salvador,  44.8  km 
W  Libertad,  8.VI.74  (C.  W.  O’Brien). 

Enoclerus  zebroides  Barr.  Figs.  65,  66 

Lateral  gland  with  basal  pouch;  testis  composed  of  12  follicles  (1  specimen  ex¬ 
amined).  Figured  specimen  from  Panama,  Canal  Zone,  Pipe  Line  Road,  30. VI. 74  (C  W 
O’Brien). 


Enoclerus  tricinctus  (Chevrolat)  Fig.  67 

Outer  branch  of  lateral  gland  only  slightly  longer  than  inner  branch;  testis 
composed  of  12  follicles  (1  specimen  examined).  Figured  specimen  from  Brazil,  Mato 
Grosso,  Villa  Vera,  X.13,  (M.  Alvarenga). 

Enoclerus  pisinnus  Barr  Fig.  68 

Outer  branch  of  lateral  gland  about  twice  length  of  inner  branch;  testis  com¬ 
posed  of  12  follicles  (1  specimen  examined).  Figured  specimen  from  Venezuela, 
Aragua,  Rancho  Grande,  14. VIII. 73  (J.  Clavijo). 

Enoclerus  alvarengai  Ekis,  E.  canus  Ekis,  E.  obrieni  Ekis,  E.  Sagittarius  Ekis, 
and  E.  leehermani  Ekis  also  belong  to  this  group.  The  internal  reproductive  organs 
of  these  species  were  described  by  Ekis  (1976). 
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Figs.  36-44.— Male  internal  reproductive  systems.  36,  E.  bilobus  (ven¬ 
tral).  37,  same,  lateral  accessory  gland.  38,  E.  crabronarius  (ventral). 
39,  same,  lateral  accessory  gland.  40,  E.  comptus.  41,  E.  dimidiatus.  42, 
same,  lateral  accessory  gland.  43,  E.  distinctus  (ventral).  44,  same,  lateral 
accessory  gland. 
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Figs.  45-54.— Male  internal  reproductive  systems.  45,  E.  fasciicollis  (ven¬ 
tral).  46,  same,  lateral  accessory  gland.  47,  E.  flavosignatus.  48,  same,  lat¬ 
eral  accessory  gland.  49,  E.  imperialis  (ventral).  50,  same,  lateral  accessory 
gland.  51,  E.  laetus  (ventral).  52,  E.  meridanus.  53,  same,  lateral  accessory 
gland.  54,  E.  militaris  (ventral). 
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Figs.  55-61.— Male  internal  reproductive  systems.  55,  E.  miniatus  (ven¬ 
tral).  56,  E.  nigromaculatus  (ventral).  57,  same,  lateral  accessory  gland. 
58,  same,  medial  accessory  gland.  59,  E.  pilatei.  60,  E.  planonotatus.  61,  E. 
salvini  (ventral). 


Discussion 

Enoclerus  (sensu  Corporaal  1950)  constitutes  a  diverse  and  complex  as¬ 
semblage  of  species  among  which  adult  external  anatomy  is  apparently  of 
minimal  phylogenetic  value  above  species  level.  Integumental  differences 
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are  mostly  species  specific  and  thus  unsuitable  for  predicting  sister  group 
relationships  (Hennig  1966).  Diagnostic  characteristics  involving  deviate 
body  size,  shape,  or  color,  which  provide  some  basis  for  species  recognition 
and  species  grouping,  are  of  the  sort  that  are  commonly  poor  indicators  of 
descent.  The  occurrence  of  such  characteristics  among  many  species  of  Eno- 
clerus  is  probably  more  a  manifestation  of  rigorous  selection  towards  mi¬ 
metic  life  styles  that  of  common  ancestry. 

The  above  mentioned  views  and  those  expressed  elsewhere  (Ekis  1975, 
1976)  make  clear  that  although  most  Enoclerus  species  are  readily  diag¬ 
nosed  by  convenient  anatomical  characteristics,  such  characteristics  will 


Figs.  62-68.— Male  internal  reproductive  systems.  62,  E.  xalbum.  63,  E. 
zebra.  64,  same,  lateral  accessory  gland.  65,  E.  zebroides  (ventral).  66, 
same,  lateral  accessory  gland.  67,  E.  tricinctus  (ventral).  68,  E.  pisinnus 
(ventral). 
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not  alone  generate  adequate  information  for  discussions  of  interspecific  re¬ 
lationships.  Therefore,  the  advancement  of  Enoclerus  systematics  beyond 
descriptive  stages  will  require  study  of  more  than  conventional  suites  of 
anatomical  characteristics.  Certainly  the  field  work  of  Foster  (1971),  in¬ 
volving  biology,  and  the  larval  work  of  Boving  and  Champlain  (1920) 
forecast  potentialities  of  heretofore  unapplied  systematic  data.  Unfortu¬ 
nately,  available  information  of  Enoclerus  biology  and  larval  anatomy  is 
too  fragmentary  at  present  for  application  in  theoretical  systematics.  In 
the  meantime,  contributions  to  the  systematic  progress  of  these  beetles  may 
be  directed  at  unexploited  anatomical  attributes,  among  which  may  be  in¬ 
cluded  the  internal  reproductive  organs. 

Among  Enoclerus  males,  there  is  substantial  interspecific  variation  of 
accessory-gland  development.  Such  variations  provide  a  patent,  supportive 
basis  for  establishment  of  species  groups,  and  are  a  potentially  rich  source 
of  information  for  phylogenetic  studies  at  the  suprageneric  level.  I  empha¬ 
size,  however,  that  herein  I  deal  with  only  about  one-third  of  the  known 
species.  Moreover,  because  Enoclerus  is  inadequately  defined  at  present 
(Barr  1976),  a  discussion  of  the  extent  to  which  species  groups  I,  II,  and  III 
reflect  kinships  must  await  a  more  holistic  systematic  analysis  of  Enoclerus 
and  its  allies. 
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BIOLOGY  AND  IMMATURE  STAGES  OF  DECTES  SAYI 
DILLON  AND  DILLON  (COLEOPTERA:  CERAMBYCIDAE)1 

Gary  L.  Piper2 

Department  of  Entomology,  Texas  A&M  University, 

College  Station,  TX  77843 

Abstract 

The  life  cycle  of  Dectes  sayi  Dillon  and  Dillon,  a  cerambycid  associate 
of  common  ragweed,  Ambrosia  artemisiifolia  L.,  is  discussed.  Adults  began 
appearing  in  early  July  with  peak  populations  emerging  in  mid-August. 
Eggs  are  deposited  singly  in  the  pith  of  primary  and  secondary  stems.  First 
to  fourth  instars  bore  into  and  feed  upon  the  pith  from  late  July  to  late 
October.  Mature  or  nearly  mature  larvae  overwinter  in  a  diapause  state 
within  a  specially  prepared  chamber  located  in  the  rootcrown  area  of  the 
stem.  Pupation  occurred  during  mid-summer  within  the  chamber.  The  beetle 
is  univoltine  in  northeastern  Ohio.  Diagnostic  descriptions  and/or  illustra¬ 
tions  of  the  immature  stages  are  provided. 


Introduction 

Recently,  increased  emphasis  has  been  placed  on  the  development  of 
biological  control  programs  against  several  of  the  ragweeds  ( Ambrosia 
spp.:  Compositae)  found  in  North  America  and  in  certain  areas  of  Eurasia 
(Harris  and  Piper  1970,  Goeden  et  al.  1974,  Goeden  and  Ricker  1976c).  Sur¬ 
veys  of  the  entomofaunas  of  selected  ragweeds  have  revealed  a  diverse  as¬ 
semblage  of  insects,  many  of  which  are  poorly  known  biologically  (Hack 
1935,  Goeden  and  Ricker  1974a,  b,  1975,  1976a,  b,  c).  The  paucity  of  detailed 
biological  and  ecological  information  on  Ambrosia  insects,  particularly 
the  Coleoptera,  has  prompted  recent  investigations  (Piper  1975,  1977a,  b, 
1978a,  b,  Welch  1978). 

In  northeastern  Ohio,  common  ragweed,  A.  artemisiifolia  L.,  supports  a 
variety  of  phytophagous  Coleoptera.  One  such  associate  is  the  cerambycid, 
Dectes  sayi  Dillon  and  Dillon.  Since  little  was  known  about  the  life  his¬ 
tory  and  immature  stages  of  this  beetle,  the  present  study  was  initiated. 

In  North  America,  the  genus  Dectes  LeConte  contains  two  broadly  dis¬ 
tributed  species,  D.  sayi  and  D.  texanus  LeConte.  Four  subspecies  of  D.  tex- 
anus  also  have  been  recorded  from  the  southwestern  United  States  (Dillon 
1956).  The  biology  of  D.  texanus  has  been  reported  upon  by  Hatchett  et  al. 
(1973),  Patrick  (1973),  Hatchett  et  al.  (1975),  and  Rogers  (1977).  Its  host 
plants  include  soybean  (Glycine  max  [L.]  Merr.),  sunflower  ( Helianthus 
annuus  L.),  crested  anoda  ( Anoda  cristata  [L.]  Schlecht.),  cocklebur  (Xan- 
thium  pensylvanicum  Wallr.),  cowpea  ( Vigna  unguiculata  [L.]  Walp.),  and 
ragweed  (A.  artemisiifolia  and  A.  trifida  L.).  D.  sayi  larval  feeding  is  re¬ 
stricted  to  species  of  Ambrosia  (Beutenmiiller  1896,  Leng  and  Hamilton 
1896,  Blatchley  1910),  Eupatorium  (Craighead  1923),  Helianthus  (Beckham 
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and  Tippins  1972),  and  Xanthium  (Craighead  1923).  Larval,  pupal,  and 
adult  descriptions  and/or  illustrations  have  been  provided  by  Craighead 
(1923),  Knull  (1946),  and  Peterson  (1951). 

Field  observations  on  the  biology  of  D.  sayi  were  made  in  or  near  the 
city  of  Kent  (Portage  County)  in  northeastern  Ohio.  Adults  either  were 
hand-picked  or  swept  from  ragweed  plants.  Stems  were  dissected  to  obtain 
eggs,  larvae,  and  pupae.  Laboratory  rearings  were  maintained  at  room  tem¬ 
peratures  of  20°-25°C,  50%-60%  RH,  and  a  12:12  hr  L:D  regime. 

Life  History 

Dectes  sayi  is  distributed  from  New  York,  south  to  Alabama,  and  west 
to  North  Dakota  (Dillon  1956).  Adults  are  6.0-10.5  mm  long  and  2.0- 
2.8  mm  wide,  cylindrical,  dark-reddish  brown  to  black,  and  uniformly  cov¬ 
ered  with  a  dense  cinereus  pubescence.  Dillon  (1956)  provided  detailed 
adult  descriptions  of  D.  sayi  and  D.  texanus  and  noted  interspecific  diag¬ 
nostic  characteristics. 

Adult  emergence  began  during  early  July  and  essentially  was  com¬ 
pleted  by  mid-September.  Peak  populations  were  found  during  mid-August. 
Laboratory-reared  adults  lived  an  average  of  27  (range  21-35)  days,  with  fe¬ 
males  generally  outliving  males.  No  males  were  collected  in  nature  after 
the  first  week  of  September.  Sex  ratio  was  determined  by  examining  72  adults 
which  emerged  from  field-collected  pupae.  The  male:female  ratio  was  1:1. 
There  was  only  1  generation  annually  in  northeastern  Ohio,  although  Hack 
(1935)  noted  2  generations/yr  in  Kansas. 

Adults  generally  remained  closely  associated  with  A.  artemisiifolia, 
seldom  being  observed  on  other  vegetation.  The  beetles  were  most  active 
during  the  morning  and  early  evening  hours  and  were  usually  positioned 
head  downward  in  leaf  axils  near  the  plant  apex.  If  approached  or  mo¬ 
lested  while  on  the  plant,  D.  sayi  adults  either  flew  away,  dropped  to  the 
soil  and  feigned  death,  or  remained  on  the  plant  and  stridulated.  Both  sexes 
fed  upon  the  epidermis  and  underlying  parenchyma  of  ragweed  stems  and 
leaf  petioles.  The  feeding  activity  did  not  result  in  any  discernible  plant 
injury. 

The  premating  period  was  not  determined.  Mating  was  observed  most 
frequently  in  nature  during  the  late  morning  and  early  afternoon  on  the 
upper  third  of  the  host  plant.  No  ritualistic  courtship  behavior  was  noted 
for  D.  sayi.  The  male  mounted  the  female  from  behind  by  moving  directly 
forward  and  onto  her  dorsum.  His  front  tarsi  clasped  her  humeri  and  the 
middle  tarsi  grasped  either  her  hind  coxae  or  femora.  The  male’s  hind  legs 
rested  upon  the  plant.  The  male’s  extruded  aedeagus  was  directed  antero- 
ventrally  until  coupling  with  the  female’s  genitalia  was  achieved.  Al¬ 
though  the  female  generally  remained  passive  during  copulation,  periods 
of  restlessness  were  observed  occasionally.  The  male  attempted  to  pacify 
the  restless  female  by  appressing  his  mandibles  and/ or  maxillary  palpi 
to  her  scutellum.  Genitalia  disengagement  and  re-engagement  often  oc¬ 
curred  during  mating  but  the  male  did  not  dismount  until  insemination  of 
the  female  was  accomplished.  The  male  terminated  copulation  by  moving 
backward,  thereby  separating  the  joined  genitalia.  Copulation  lasted  any¬ 
where  from  15-45  min.  Repeated  matings  between  the  same  male  and  fe¬ 
male  occurred  frequently  in  the  laboratory  prior  to  the  first  oviposition. 
It  was  not  determined  if  a  male  was  capable  of  mating  with  different  fe¬ 
males  or  if  a  mated  female  was  receptive  to  other  males. 
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The  preoviposition  period  of  4  females  averaged  16  (range  14-18)  days. 
These  females  each  deposited  an  average  of  3  (range  0-5)  eggs/day  over  a 
15  day  period.  Total  eggs  produced/female  ranged  from  20-46,  the  average 
being  32. 

In  nature,  oviposition  was  restricted  to  the  late  afternoon  and  evening 
hours.  In  large  stands  of  ragweed,  peripherally  located  plants  whose  pri¬ 
mary  stem  diameters  exceeded  7.0  mm  were  selected  more  frequently  for 
oviposition  purposes  than  were  smaller,  narrower-stemmed  plants  growing 
in  the  central  area  of  the  stand.  A  female  chose  a  suitable  oviposition 
site  on  the  apical  third  of  either  a  primary  or  secondary  stem,  usually  at 
the  base  of  a  leaf  petiole.  She  positioned  her  body  parallel  to  the  stem  with 
the  head  directed  upward  and  proceeded  to  chew  a  hole  through  the  stem 
epidermis  and  cortex.  After  preparing  the  egg  niche,  the  female  advanced 
up  the  stem  until  the  tip  of  her  abdomen  was  positioned  above  the  excava¬ 
tion.  She  probed  for  the  aperture  with  her  ovipositor  and,  upon  its  location, 
inserted  the  ovipositor  and  deposited  a  single  egg  in  the  pith.  The  average 
time  for  preparation  of  the  egg  niche  and  for  oviposition  (15  observations) 
was  ca.  7  min  and  3  min,  respectively.  The  incubation  period  of  20  eggs  held 
under  laboratory  conditions  averaged  5  (range  4-7)  days.  Viability  of  labor¬ 
atory-laid  eggs  was  70%. 

The  first  instar  of  D.  sayi  is  provided  with  thoraco-abdominal  hatching 
spines  (Gardiner  1966).  A  larva  simultaneously  ruptured  both  sides  of  the 
chorion  with  its  spines,  enlarged  the  slits  thru  peristaltic  movement,  and 
then  emerged. 

Upon  hatching,  the  larva  fed  upon  the  pith  around  the  oviposition  cavity 
for  several  days  but  then  bored  into  the  pith  of  the  stem.  Second,  third,  and 
fourth  instars  tunneled  the  length  of  the  internodes  and  consumed  almost 
all  of  the  pith.  The  length  of  the  larval  gallery  ranged  from  15.0-75.0  cm, 
the  length  being  governed  by  plant  height.  Although  larval  tunneling 
structurally  weakened  the  stem  and  facilitated  mechanical  breakage,  plant 
mortality  solely  attributable  to  larval  feeding  was  never  observed  in  the 
field.  The  larval  stadia  were  as  follows:  first,  6  (range  4-9)  days;  second, 
12  (range  10-14)  days;  third,  14  (range  13-18)  days;  fourth,  under  laboratory 
conditions  only,  16  (range  12-20)  days. 

D.  sayi  larvae  are  cannibalistic.  Although  a  female  occasionally  de¬ 
posited  eggs  in  both  primary  and  secondary  stems  of  the  same  plant,  only  a 
single  larva  per  plant  reached  maturity. 

During  October  and  November,  the  mature  or  nearly  mature  larva  de¬ 
scended  into  the  root  and  prepared  a  chamber  utilized  both  for  overwinter¬ 
ing  and  pupation.  The  larva  girdled  the  primary  stem  5.0-8.0  cm  above 
ground  level  and  sealed  the  section  of  the  gallery  below  the  girdle  with  a 
2.5-7.5  cm  long  plug  of  tightly  packed  powdery  frass.  The  portion  of  the 
plant  above  the  girdle  lodged  and  the  larva  overwintered  in  the  root  or  root 
crown  area  in  a  diapause  state  (Fig.  1). 

Resumption  of  larval  activity  occurred  during  late  April  and  early 
May.  A  partially  grown  larva  completed  its  development  by  feeding  upon 
the  vascular  and  cortical  tissues  of  the  root. 

Pupation  began  in  late  June  and  continued  into  early  August.  In  na¬ 
ture,  a  larva  always  pupated  head  upward  within  the  chamber.  The  pupal 
stadium  under  laboratory  conditions  was  12  (range  10-14)  days.  After  the 
teneral  adult  becomes  sufficiently  sclerotized  it  gnaws  a  hole  through  the 
fragile,  necrotic  stem  wall  and  emerges. 
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Descriptions  of  Immature  Stages 

Egg.  (Fig.  6).  Length  1.65-1.98  mm,  maximum  width  0.39-0.46  mm  (20  specimens). 
Lemon-yellow,  shining.  Elongate,  arcuate  dorsally,  tapering  toward  the  ends,  ends 
rounded.  Chorion  smooth,  devoid  of  sculpturing.  Micropyle  located  terminally. 

First  Instar.  Terminology  of  larval  characters  follows  Duffy  (1953).  Similar  to 
fourth  instar  except  in  following  characters.  Length  1.65-1.98  mm,  head  capsule  width 
0.39-0.46  mm  (20  specimens).  Color  creamy  white  to  yellow.  All  cephalic,  thoracic, 
and  abdominal  setae  longer  in  proportion  to  those  of  later  instars.  Integument  of 
pro-,  meso-,  and  metathorax  and  abdominal  segments  1-8  asperate.  Head  somewhat 
exserted;  maxillae  and  labium  weakly  sclerotized;  segment  2  of  labial  palpi  longer 
than  1.  Clypeus  twice  as  long  as  wide;  labrum  protuberant.  Hypostomal  sutures 


Fig.  1.  Overwintering  and  pupal  cell  of  D.  sayi  (arrow  indicates  usual 
position  of  larva  or  pupa  within  cell). 
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Figs.  2-7.  Dectes  sayi,  fourth  instar  and  egg.  2)  Lateral  habitus.  3)  Head 
capsule,  frontal  view.  4)  Right  maxilla,  ventral  view.  5)  Abdominal 
spiracle.  6)  Egg.  7)  Right  mandible,  ental  view.  All  measurements  indi¬ 
cated  by  scale  lines  are  in  millimeters.  Amp,  ampulla;  Mch,  marginal 
chamber;  Mp,  micropyle;  P,  peritreme. 
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indistinct.  Ambulatory  ampullae  poorly  developed.  Mesothorax,  metathorax,  and 
abdominal  segments  1-8  with  sclerotized  hatching  spines  ventrad  and  posterad 
spiracles;  spines  short,  bluntly  triangular.  Spiracles  biforous. 

Second  Instar.  Similar  to  fourth  instar  except  in  following  characters.  Length  3.12- 
4.57  mm,  head  capsule  width  0.49-0.81  mm  (20  specimens).  Spiracles  orbicular  with 
marginal  chambers. 

Third  Instar.  Similar  to  fourth  instar  except  in  following  characters.  Length  5.23- 

11.2  mm,  head  capsule  width  0.92-1.19  mm  (20  specimens). 

Fourth  Instar.  (Fig.  2).  Length  12.0-15.0  mm,  head  capsule  width  1.22-1.44  mm.  Color 
milky  white,  shining;  integument  thin;  sparsely  clothed  with  fine  white  setae.  Form 
elongate,  slightly  curved  and  cylindrical.  Head  strongly  depressed,  deeply  re¬ 
tracted  into  prothorax;  mouthframe  strongly  sclerotized.  Mid-cranial  sulcus  dis¬ 
tinct  (Fig.  3),  pair  of  short  setae  on  both  sides  of  sulcus;  anterior  margin  of  frons  with 
transverse  row  of  6  setae,  lateral  margin  with  longitudinal  row  of  7  setae;  epistoma 
with  row  of  6  setae.  Genae  rounded  with  conspicuous  transverse  furrow  immediately 
in  front  of  each  ocellus.  Ocellus  ventrad  antenna,  pigmented  eyespot  distinct;  1  seta 
dorsad,  2  setae  ventrad  each  ocellus.  Hypostoma  flat,  slightly  wrinkled,  sutures 
ferruginous  and  curved.  Gular  region  with  a  pale  ventral  cleavage  line,  on  each  side 
of  which  is  a  rugose  area  bearing  3  setae.  Antennae  2-segmented;  segment  2  bearing  a 
supplementary  process.  Clypeus  distinct;  trapezoidal,  4  times  as  long  as  wide;  gla¬ 
brous.  Labrum  thick,  anterior  portion  fringed  with  numerous  short,  bristly  setae. 
Mandibles  (Fig.  7)  shiny  black,  short,  not  noticeably  divided  into  basal  and  distal 
portions,  the  latter  strongly  curved  and  acute;  2  setae  on  ectal  surface  near  bases. 
Maxillary  palpi  (Fig.  4)  3-segmented,  segment  3  longer  than  2,  equivalent  to  1.  Ven¬ 
tral  surface  of  segments  1  and  2  each  with  1  sensillum  placodeum;  tip  of  segment 
3  invested  with  10-11  sensilla  basiconica.  Maxillary  lobes  setose.  Labial  palpi  2- 
segmented,  segment  1  equal  to  2;  tip  of  2  with  8-9  sensilla  basiconica.  Ligula  heavily 
setose;  mentum  distinct  from  submentum.  Prothorax  thick;  pronotum  rectangular, 
delimited  by  lateral  furrows;  transverse  row  of  setae  just  behind  anterior  margin; 
posterior  half  of  pronotum  with  2  ferruginous  areas  of  very  fine,  dense  asperities  with 
numerous  interspaced  glabrous  spots.  Prosternum  shining,  setose;  eusternum  indis¬ 
tinct;  sternellum  distinct,  smooth,  and  shining  except  for  2  groups  of  5  setae  ventrad 
and  laterad  transverse  furrow.  Mesonotum  smooth,  with  transverse  row  of  setae; 
metanotum  with  ampulla.  Mesosternum  and  metasternum  with  setose  ampullae. 
Legless.  Abdominal  segments  elongate,  cylindrical;  dorsal  and  ventral  ampullae 
located  on  segments  1-7;  extremely  protuberant.  Dorsal  ampullae  (Fig.  2)  divided 
by  a  deep  longitudinal  median  furrow,  laterally  tuberculate  in  2  distinct  rows;  ven¬ 
tral  ampullae  tuberculate  with  shallow  transverse  furrow;  not  divided  into  2  dis¬ 
tinct  rows.  Epipleuron  slightly  raised  on  segments  1-6,  strongly  protuberant  on  seg¬ 
ments  7-9;  pleural  tubercles  broadly  oval,  distinct  on  segments  1-9;  each  with  a  pos- 
terodorsal  and  anteroventral  sclerotized  pit  and  bearing  3  setae.  Anal  segment 
sparsely  fringed  with  long  setae;  protuberant;  trilobate,  one  lobe  dorsad  and  others 
lateroventral  to  anus.  Spiracles  (Fig.  5)  small,  orbicular;  bilabiate  with  respiratory 
opening  narrow;  feebly  sclerotized  peritremes,  posterior  margin  of  peritreme  with 
8-10  marginal  chambers.  Paired  spiracles  located  on  mesothorax  and  abdominal 
segments  1-8;  mesothoracic  spiracle  largest. 

Pupa.  (Fig.  8,  9).  Terminology  of  pupal  characters  follows  Duffy  (1953).  Length  8.3- 

12.2  mm  (30  specimens).  Body  closely  resembling  form  of  adult  in  size,  shape,  and 
proportions  of  cephalic  and  thoracic  appendages;  exarate;  color  waxy  yellow  to 
cream  when  newly  formed.  Head  with  vertex  visible  from  above,  deeply  excavated 
between  antennae;  glabrous.  Rims  of  antennal  sockets  bearing  3  long  setae;  frons 
with  2  setae  below  antennal  bases,  a  pair  ventrad  those,  2  setae  laterad  each  ocellus. 
Clypeolabrum  triangular;  arcuate  row  of  6  setae  across  upper  portion  of  clypeus; 
labrum  with  4  setae.  Antennae  thick  at  basal  end;  arising  anterior  to  eyes,  extending 
to  abdominal  segment  4  where  they  are  curved  downward  and  directed  anteriorly, 
finally  terminating  near  the  mid-coxae.  Eyes  slightly  convex,  glabrous.  Mandibles 
with  2  setae  near  middle  of  ectal  surface.  Pronotum  with  straight  sides  diverging  pos¬ 
teriorly  to  prominent  lateral  tubercles,  each  with  several  long  setae;  pronotum  beset 
with  numerous  small  spines,  each  bearing  a  basal  seta.  Mesonotum  smooth;  scu- 
tellum  protuberant,  glabrous;  anterior  margin  of  mesopleuron  with  a  large,  oval 
spiracle.  Metanotum  smooth;  several  fine  setae  on  each  side  of  scutellar  groove. 
Elytra  and  wings  extending  to  anterior  margin  of  abdominal  sternite  4.  Abdomen 
with  tergites  1-6  protuberant;  terga,  except  first,  armed  with  median  groups  of  slightly 
curved,  chitinized  spines  which,  in  general,  become  progressively  larger  and  more 
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numerous  posterad;  each  spine  with  a  basal  seta;  transverse  glabrous  band  on  each 
tergum.  Tergite  7  tapering  posterad,  hind  margin  rounded;  armed  with  an  anterior 
group  ot  small  spines,  a  median  row  of  large  spines,  and  a  posterior  group  of  still 
larger  spines.  Tergite  8  slightly  inflated,  bearing  6-8  small  spines  near  posterior 
margin.  Tergite  9  visible  from  above,  bearing  2  spines.  Sterna  glabrous  and  unarmed, 
except  8  which  bears  several  setae;  sternite  9  with  a  pair  of  tubercles.  Legs  with  3  long 
setae  near  apex  of  each  femur;  hind  femora  extending  to  abdominal  segment  3; 
tibiae  directed  posterad.  Functional  spiracles  present  on  segments  1-6;  peritreme 
broadly  oval,  thick,  raised  above  general  level  of  cuticle;  marginal  chambers 
present. 


Figs.  8-9.  Dectes  sayi,  pupa.  8)  Ventral  view.  9)  Lateral  view. 
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LEISTUS  FERRUGINEUS  (L.)  (COLEOPTERA:  CARABIDAE), 

NEW  TO  NORTH  AMERICA 

David  J.  Larson 

Department  of  Biology,  Memorial  University  of  Newfoundland, 

St.  John’s,  Newfoundland,  Canada  A1B  3X9 

Abstract 

The  Palaearctic  species  Leistus  ferrugineus  (L.)  is  recorded  from  North 
America  for  the  first  time,  from  St.  John’s,  Newfoundland.  Distinguishing 
characteristics  of  the  species  are  described  and  illustrated. 


The  Holarctic  genus  Leistus  is  richly  represented  in  the  Palaearctic  re¬ 
gion  but  only  3  species  have  been  reported  previously  from  North  America 
(Erwin  1970).  These  3  species  are  endemic  to  the  Cordilleran  region  of  west¬ 
ern  North  America  and  are  similar  enough  amongst  themselves,  and  suf¬ 
ficiently  remote  from  any  Old  World  form,  that  Erwin  proposed  a  separate 
subgenus  for  them. 

Recently  specimens  of  Leistus  have  been  collected  in  Newfoundland. 
These  specimens  were  identified  by  Dr.  R.  B.  Madge,  Commonwealth  Insti¬ 
tute  of  Entomology,  London,  as  belonging  to  the  species  ferrugineus,  a 
Palaearctic  species  which  is  also  the  type  species  of  the  genus.  Thus,  the 
genus  Leistus  is  now  represented  in  North  America  by  4  species,  L.  (s.  str.) 
ferrugineus  (L.)  and  3  western  species  of  the  subgenus  Neoleistus  Erwin. 

North  American  specimens  of  L.  ferrugineus  have  been  collected  from  a 
very  restricted  area  in  the  northwest  environs  of  St.  John’s,  Newfoundland. 
Collection  records  are:  NEWFOUNDLAND:  St.  John’s,  Kent’s  Pond, 
23. VIII. 77.  D.  Larson  (9),  17.X.77,  Driscoll  &  Greer  (2);  St.  John’s,  Pippy 
Park,  1  &  23. IX. 77,  16.X.77,  D.  Larson  (11):  St.  John’s,  Long  Pond,  8.X.77, 
W.  Parsons  (1),  13.X.77,  Driscoll  &  Greer  (1):  Windsor  L.  nr.  St.  John’s, 
30. VIII. 77,  D.  Larson  (2).  Specimens  have  been  deposited  in  British  Museum 
(Natural  History);  Canadian  National  Collection;  Department  of  Bi¬ 
ology,  Memorial  University;  and  Strickland  Museum,  University  of  Al¬ 
berta. 

Specimens  were  collected  from  under  stones  and  in  litter  or  humus 
lying  over  well  drained  but  moist  gravelly  soil  in  mixed  Abies-Alnus- 
Prunus  forest. 

Members  of  the  genus  Leistus  are  remarkable  for  the  peculiarly  modi¬ 
fied  mouthparts.  Figure  1  is  a  stereopair  micrograph  illustrating  the  mouth- 
part  structure.  Erwin  (1970)  postulated  that  the  mouthparts  are  specialized 
for  predation  on  Collembola.  The  gut  contents  of  4  specimens  were  ex¬ 
amined  to  determine  the  food  habits.  Only  one  specimen  possessed  material 
in  the  digestive  tract  and  this  was  highly  macerated  material  in  the  hind 
gut.  It  was  not  possible  to  identify  these  remains  other  than  to  say  they  were 
mainly  arthropod  cuticle  and  that  the  abundance  of  tracheae  indicated  that 
insects  other  than  Collembola  had  been  eaten. 

Specimens  of  L.  ferrugineus  are  separated  from  the  endemic  North  Amer¬ 
ican  members  of  Leistus  by  the  following  characters:  Pronotum  (Fig.  2) 
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with  lateral  margins  strongly  rounded  and  constricted  before  the  right 
hind  angles,  lateral  reflexion  narrow  and  about  equal  in  width  to  diameter 
of  lateral  setiferous  puncture;  elytron  with  striae  very  coarsely  punctate 
basally,  punctures  finer  and  more  or  less  obsolete  towards  apex;  male 
aedeagus  (Fig.  3)  shorter  than  that  of  native  North  American  species,  ven¬ 
tral  surface  of  shaft  without  an  elongate  keel,  apex  produced  relatively 
shortly  beyond  apical  orifice  and  tip  not  reflexed  out  of  longitudinal  plane 


when  examined  in  lateral  view. 


Figure  1.  Stereopair  micrograph  of  head  of  Leistus  ferrugineus  (L.),  ven¬ 
tral  aspect. 


2  3 

Figures  2-3.  Leistus  ferrugineus  (L.),  male.  2)  Pronotum.  3)  Aedeagus, 
lateral  aspect. 
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All  Newfoundland  specimens  possess  wings  with  reflexed  apices.  How¬ 
ever,  the  wings  are  somewhat  narrow,  being  about  the  width  of  an  elytron, 
and  the  veins  are  weakly  sclerotized.  Four  dissected  specimens  lacked  flight 
musculature.  Thus,  the  wings  seem  to  be  nonfunctional. 

L.  ferrugineus  has  not  been  taken  previously  in  North  America,  and  as 
the  present  records  lie  far  outside  the  known  Old  World  distribution,  its 
Newfoundland  occurrence  is  certainly  due  to  introduction.  Lindroth,  in  his 
very  extensive  collecting  in  Newfoundland  (Lindroth  1955,  1963),  did  not 
collect  specimens  of  Leistus.  He  may  have  missed  the  species  because  it  was 
uncommon,  its  distribution  was  very  local,  or  the  beetle  had  not  been  in¬ 
troduced  then.  Any  one  of  these  factors  may  apply  yet  the  first  two  could 
be  related  to  a  late  date  of  introduction.  It  is  impossible  to  identify  the 
date  of  establishment  of  the  population,  but  it  is  probable  that  it  occurred 
after  Lindroth’s  explorations,  that  is  after  1951  (Lindroth  1969). 

The  majority  of  introduced  ground  beetles  in  Newfoundland  are  either 
heliophilous  or  favour  cultivated  soil.  However,  specimens  of  L.  ferru¬ 
gineus  occur  in  natural  forest  habitats.  Using  Lindroth’s  (1963)  ecological 
classification  of  carabids,  L.  ferrugineus  in  Newfoundland  is  a  heliophobous 
mesophil,  occurring  in  detritus  in  mixed  forest  habitats.  Thus  it  has  a  some¬ 
what  atypical  ecological  profile  for  an  introduced  species.  Nevertheless, 
Lindroth  (1974)  has  observed  that  among  at  least  the  British  Leistus,  L. 
ferrugineus  is  the  species  that  occurs  “in  more  open  country  and  in  drier 
places  than  other  members  of  the  genus”.  Thus,  it  is  this  member  of  the 
genus  in  the  most  probable  source  country,  Britain,  that  best  possesses  the 
ecological  characteristics  of  a  species  likely  to  be  accidentally  trans¬ 
ported  by  man. 
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The  first  of  119  parts  of  a  computerized  catalog  of  the  Coleoptera  of 
America  north  of  Mexico  was  published  in  November,  1978,  in  USDA  Agri¬ 
cultural  Handbook  529-47.  Francisco  Pacheco  is  the  author  of  this  fascicle, 
the  Heteroceridae. 

The  catalog  is  a  product  of  a  cooperative  project  between  the  Systematic 
Entomology  Laboratory,  IIBIII,  USDA,  the  Communications  and  Data 
Services  Division,  USDA,  and  more  than  60  taxonomists  who  have  volun¬ 
teered  to  contribute  the  primary  information  for  each  of  the  fascicles. 

The  catalog  provides  the  currently  accepted  names  and  synonyms  of 
beetles  occurring  in  the  area;  references  to  the  original  descriptions  of  all 
taxa;  geographical  distribution,  host  data,  subsequent  bibliographic  refer¬ 
ences,  type-locality  and  deposition  of  type-specimen,  and  original  genus  for 
specific  names;  type-species  and  method  of  designation,  and  subsequent  ref¬ 
erences  for  generic  names.  Each  family,  or  in  some  cases  subfamily,  will  be 
published  as  a  separate  fascicle  with  appropriate  bibliography  and  index. 

The  Platypodidae  and  the  Cupesidae  are  in  press,  and  13  additional  fam¬ 
ilies  are  being  processed. 

—John  M.  Kingsolver,  Editor  in  Chief 
Systematic  Entomology  Laboratory,  USDA 
c/o  U.  S.  National  Museum 
Washington,  D.  C.  20560 
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EGG  POD  FORMATION  BY  CALLIRHOPALUS  (SUBG. 
PSEUDOCNEORHINUS)  BIFASCIATUS  (ROELOFS) 
(COLEOPTERA:  CURCULIONIDAE:  EREMNINAE) 

Donald  B.  Zepp 

Dept,  of  Entomology,  Cornell  University,  Ithaca,  NY  14853 

Abstract 

Callirhopalus  (subg.  Pseudocneorhinus)  bifasciatus  (Roelofs)  adults 
were  observed  ovipositing  in  leaves  of  California  privet,  Ligustrum  ova- 
lifolium  Hassk.  The  insects  form  egg  pods  in  leaves  by  folding  the  edges  or 
tips  with  their  legs,  ovipositing  in  the  fold  thus  formed,  and  sealing  the  folds 
with  a  clear  fluid  by  clamping  the  leaves  with  their  tibiae.  An  average  of 
5.1  eggs  were  found  in  each  pod. 


Callirhopalus  (subg.  Pseudocneorhinus)  bifasciatus  (Roelofs)  is  an  oc¬ 
casionally  serious  pest  of  ornamental  plants  in  the  eastern  United  States, 
and  it  has  recently  been  found  in  the  midwest  (Schuder  1969,  Illinois  Pest 
Survey  1976).  Smith  (1955)  reported  finding  the  insects’  eggs  in  “partially 
eaten,  curled,  and  dried  leaves,”  and  Allen  (1957)  observed  that  the  par- 
thenogenetic  weevils  form  small  “pods”  in  dead  leaves  to  enclose  their 
eggs.  During  my  rearing  of  this  species  I  have  closely  observed  the  insects’ 
oviposition  behavior,  and  I  now  describe  the  manner  in  which  the  egg  pods 
are  formed. 


Methods 

The  insects  observed  during  this  study  were  collected  July  28,  1977  on 
the  foliage  and  stems  of  Rhododendron  spp.  in  Scarsdale,  New  York.  The 
weevils  were  maintained  in  my  laboratory  at  Cornell  University  in  10  cm, 
disposable  petri  dishes  (5  weevil/dish)  and  provided  with  foliage  of  Cali¬ 
fornia  privet,  Ligustrum  ovalifolium  Hassk,  for  food  and  oviposition.  Fresh 
foliage  was  supplied  as  older  foliage  dried  out. 

C.  bifasciatus  adults  commonly  feign  death  when  they  are  disturbed,  but 
they  seem  to  be  oblivious  to  disturbances  when  actively  ovipositing.  There¬ 
fore,  when  I  found  a  weevil  which  had  begun  to  oviposit,  I  removed  it  and 
the  leaf  it  was  on  from  the  petri  dish  for  closer  observation  and  photograph¬ 
ing. 


Discussion 

Prior  to  ovipositing,  a  weevil  positions  itself  along  the  edge— or  more 
commonly,  at  the  tip— of  a  soft  leaf  and  folds  the  leaf  behind  itself  using 
its  meso-  and  metathoracic  legs.  The  ovipositor  is  then  inserted  into  the 
resultant  fold,  and  an  egg  deposited.  Following  the  egg,  a  copious  quan¬ 
tity  of  a  clear,  sticky  fluid  is  secreted  into  the  fold.  The  weevil  withdraws 
its  ovipositor,  raises  its  body  up  off  the  leaf,  turns  its  meso-  and  metathoracic 
tarsi  outward  away  from  the  leaf  (Fig.  1),  and  clamps  the  fold  tightly 
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Fig.  1-6,  Egg  pod  formation  by  Callirhopalus  bifasciatus :  1)  Clamping 
folded  Ligustrum  ovalifolium  leaf  with  tibiae.  Tarsi  are  turned  outward 
and  do  not  contact  the  leaf  (arrow);  2-3)  depressions  along  margins  of  folds, 
caused  by  apical  tibial  spurs;  4)  Tibia,  showing  apical  spurs  (arrows)  (30X); 
5)  Apical  spurs  (arrows)  (137X);  6)  Eggs  in  opened  pod.  Note  the  clear, 
dried  material  used  to  seal  the  fold  closed. 
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closed  with  its  tibiae.  The  insect  remains  relatively  motionless  during  this 
clamping,  although  slight  movements  of  the  antennae  may  occur.  The  fluid 
in  the  fold  dries  in  ca.  1  min.,  and  the  weevil  then  steps  forward  to  repeat 
the  process.  The  number  of  eggs  placed  in  each  fold  ranged  1-9  among  the 
33  pods  I  opened  (Fig.  6),  and  averaged  5.1  eggs/pod  (SD  =  2.24).  Allen 
(1959)  found  an  average  of  2.6  eggs/pod  among  those  he  examined. 

After  a  weevil  has  oviposited  in  a  leaf  fold,  a  series  of  depressions  may 
be  visible  along  the  margins  (Fig.  2,  3).  These  are  produced  during  the  clamp¬ 
ing  of  the  fold,  and  are  caused  by  the  insects’  apical  tibial  spurs,  with  which 
they  grasp  the  leaf  when  the  tarsi  are  turned  outward  (Fig.  4,  5). 

Allen  (1957)  reported  72%  of  the  egg  clusters  he  collected  from  caged 
weevils  were  found  in  the  leafy  debris  on  the  ground;  the  rest  were  in  leaves 
or  fragments  still  on  the  plants.  Eggs  have  also  been  found  “scattered  at 
random”  (Schuder  1969),  however,  none  of  the  several  thousands  of  eggs  I 
have  collected  were  in  exposed  locations  or  in  leaf  tissue  attached  to  caged 
plants.  It  appears,  therefore,  the  weevils  preferentially  oviposit  in  freshly 
fallen  leaves  or  fragments  which  have  fallen  while  the  adults  were  feeding. 
This  seems  advantageous  to  the  larvae  which  burrow  into  the  soil  soon  after 
hatching  (Allen  1957, 1959). 
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O  VO  VIVIPARITY  IN  SOME  TENEBRIONID  BEETLES 

Walter  R.  Tschinkel 

Department  of  Biological  Science,  Florida  State  University, 

Tallahassee,  FL  32306 

Abstract 

Ovoviviparity  has  been  discovered  in  two  species  of  South  African  opa- 
trine  tenebrionid  beetles,  Eurynotus  capensis  (F.)  and  Melanopterus  mar- 
ginicollis  Muls.  Females  carried  fully  developed  larvae  within  the  vagina. 
Three  additional  opatrine  species  which  may  be  ovoviviparous  were  also 
identified. 


While  ovoviviparity  is  a  recurring  phenomenon  in  certain  groups  of  in¬ 
sects,  it  has  been  reported  from  only  two  families  of  Coleoptera.  Nearly  a 
dozen  species  of  Chrysomelidae  have  been  shown  to  be  ovoviviparous.  These 
are  distributed  among  the  genera  Chrysomela  (Rethfeldt  1924;  Holmgren 
1904),  Orina  (Holmgren  1904)  and  Phytodecta  (Hennenberg  1927;  Scheidter 
1926).  Viviparity  and  ovoviviparity  are  also  found  among  certain  myrme- 
cophilous  (Wasmann  1915,  in  Holmgren  1904)  and  termitophilous 
(Schiodte  1855,  in  Holmgren  1904)  Staphylinidae.  No  other  families  of  Co¬ 
leoptera  have  been  reported  to  contain  ovoviviparous  species. 


Figure  1.  The  KOH-cleared  female  genital  tract  of  Eurynotus  capensis 
(F),  showing  a  developing  egg  (E)  in  place  (dotted  outline)  in  the  vagina 
(Vg),  and  a  larva  (L)  dissected  from  the  vagina  of  another  specimen.  The 
proctiger  (P)  has  been  freed  along  its  right  side  and  folded  out  flat  to  ex¬ 
pose  the  dorsal  side  of  valvifer  1  (V-l).  Spermatheca  (S);  spermathecal  ac¬ 
cessory  gland  (SAG);  bar=  1  mm. 
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In  the  course  of  a  study  on  the  defensive  glands  of  tenebrionid  beetles, 
I  noticed  that  females  of  the  South  African  Eurynotus  capensis  (F.)  con¬ 
tained  within  the  vagina  or  bursa  copulatrix  large  egg-like  structures.  The 
specimens  had  been  cleared  in  KOH,  so  only  the  cuticular  parts  were  rep¬ 
resented.  Dissection  and  staining  with  chlorazol  black  revealed  that  the 
females  were  carrying  well-developed  larvae  (Fig.  1).  It  was  not  possible 
to  discern  whether  these  were  still  within  the  chorion.  There  seemed  to  be  a 
single  larva  per  female,  but  only  a  small  number  of  females  were  avail¬ 
able  for  inspection. 

A  survey  of  related  South  African  tenebrionids  of  the  subfamily  Opa- 
trinae  showed  that  Melanopterus  marginicollis  Muls.  females  were  also 
ovoviviparous  (Fig.  2)  and  sometimes  carried  fully  developed  larvae  in 
the  vagina.  The  internal  female  tract  of  M.  porcus  (Muls.)  is  almost  identi¬ 
cal  to  that  of  M.  marginicollis,  and  it  is  possible  that,  while  developed 


Figure  2.  The  KOH-cleared  female  genital  tract  of  Melanopterus  mar¬ 
ginicollis  Muls.,  and  a  larva  (L)  dissected  from  the  vagina  (Vg)  of  a  some¬ 
what  larger  female.  The  larva  is  bent  double  through  the  mid-body  region 
and  somewhat  flattened.  The  first  valvifer  and  the  proctiger  have  been  re¬ 
moved  from  this  preparation,  and  the  second  valvifer  (V-2)  is  dorsal  side 
up.  Bar=  1  mm. 
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larvae  were  not  observed,  this  species  is  also  ovoviviparous.  Other  possibly 
ovoviviparous  species  are  Schelodontes  sp.  and  Anomalipus  variolosus 
(Sol.),  both  of  which  carried  a  single,  large  egg  in  the  vagina.  In  neither, 
however,  was  development  advanced  enough  to  be  able  to  detect  larval 
structures  after  clearing. 

All  beetles  were  collected  between  March  and  June,  1970  in  the  vicinity 
of  Grahamstown,  South  Africa.  Little  is  known  of  the  life  habits  of  these 
beetles,  and  it  is  impossible  to  guess  what  factors  predispose  them  to  ovo- 
viviparity. 
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A  NEW  SPECIES  OF  THE  GENUS  ISOPHAENUS  FROM  THE 
DOMINICAN  REPUBLIC  (COLEOPTERAiBUPRESTIDAE)1 

G.  H.  Nelson2 

Department  of  Anatomy,  Kansas  City  College  of  Osteopathic  Medicine, 

Kansas  City,  MO  64124 

Abstract 

A  new  species  of  Buprestidae,  Isophaenus  klapperichorum,  is  described 
from  the  Dominican  Republic. 


The  genus  Isophaenus  is  known  from  3  species,  each  described  from  a 
single  specimen.  Two  of  these  are  from  Mexico  and  the  third  from  Cuba.  A 
specimen  of  a  fourth  species  was  included  in  a  box  of  Buprestidae  collected 
in  the  Dominican  Republic  by  J.  &  S.  Klapperich  and  sent  for  identification 
by  Dr.  W.  Wittmer  of  the  Natural  History  Museum  in  Basel,  Switzerland. 
It  is  named  in  honor  of  its  collectors.  Appreciation  is  extended  to  the  pub¬ 
lications  committee  of  the  Florida  Division  of  Plant  Industry  for  helpful 
comments. 

Isophaenus  klapperichorum  Nelson,  new  species 

(Fig.  1) 

Diagnosis:  Elongate,  subparallel;  head  with  vertex  black;  pronotum 
black  with  lateral  and  basal  margins  broadly  iridescent  green;  elytra 
slightly  constricted  at  middle,  with  transverse  ivory  fascia  just  anterior  to 
middle. 

Description:  Head  with  front  blue,  vertex  black;  broad  but  distinctly  narrower 
than  pronotum.  Front  moderately  convex,  transverse,  slightly  narrower  below  than 
above;  surface  sculpture  confluently  shallowly  alveolate;  front  moderately 
clothed  with  short,  erect,  white  hairs.  Eyes  narrowly  oblong.  Antennae  long  and 
slender,  reaching  to  base  of  pronotum  when  laid  alongside;  segments  1  and  2  elon- 
gate-clavate,  1  nearly  twice  as  long  as  2;  segment  3  weakly  serrate,  1.5  times  longer 
than  2;  strongly  serrate  from  segment  4  distally;  segment  11  rounded,  slightly  trun¬ 
cate;  segments  3  to  11  with  excavated  sensory  pit  at  apex. 

Pronotum  black  with  lateral  and  basal  margins  broadly  iridescent  green;  wider 
than  long,  ratio  10  to  7.  Lateral  margins  sinuately  parallel  from  obtuse  hind  angles 
to  anterior  third,  then  rounded  to  narrowest  at  anterior  angles;  anterior  and  posterior 
margins  feebly  bisinuate,  median  lobe  of  anterior  margin  weak,  of  basal  margin  trun¬ 
cate.  Disk  feebly  convex,  with  depressions  at  base  in  midline  and  midway  to  lateral 
margin,  surface  sculpture  confluently  shallowly  alveolate;  hairs  very  short  and 
inconspicuous.  Scutellum  transversely  oval,  surface  finely  reticulate. 

Elytra  violaceous-black  with  aeneous  reflections,  humeri  violaceous,  basal  mar¬ 
gin  and  sutural  margin  near  base  narrowly  iridescent  blue,  transverse  ivory  fascia 
just  anterior  to  middle  extending  from  lateral  margin  more  than  half  way  to  suture, 


'Contribution  No.  402,  Bureau  of  Entomology,  Division  of  Plant  Industry,  Florida  Depart¬ 
ment  of  Agriculture  and  Consumer  Services,  Gainesville,  Fla.  32602. 

-Research  Associate,  Florida  State  Collection  of  Arthropods,  Division  of  Plant  Industry, 
Florida  Department  of  Agriculture  and  Consumer  Services. 
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apical  0.25  iridescent  green,  becoming  cupreous  at  suture,  cupreous  extending  for¬ 
ward  to  beyond  middle;  slightly  narrower  than  pronotum  at  base,  2.5  times  longer 
than  wide.  Sides  subparallel  to  rounded  apices,  slightly  constricted  at  middle;  lat¬ 
eral  and  apical  margins  finely  serrate.  Disk  feebly  convex;  surface  coarsely,  densely 
asperate  and  punctate;  a  few  inconspicuous  short  hairs,  mainly  apically. 

Ventral  surface  black,  becoming  iridescent  blue-green  on  parts  of  metasternum 
and  metacoxae,  vertical  parts  of  abdomen  iridescent  cupreous  basally,  less  so  api- 


1 


Fig.  1,  Isophaenus  klapperichorum  new  species,  dorsal  view,  holotype. 
(length  =  5.5  mm) 
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cally;  legs  piceous  with  bluish  tints.  Sculpture  shallowly  alveolate  on  thoracic 
sternites,  more  finely  toward  midline  of  prosternum,  chagreened  on  abdominal  ster- 
nites;  sculptured  areas  with  short  semirecumbent  white  hair.  Prosternum  flattened, 
anterior  margin  straight;  prosternal  process  feebly  margined  laterally,  acute  at  apex. 
Mesosternum  grooved  for  prosternal  process  and  depressed  in  midline.  Abdomen 
convex,  slightly  flattened  at  middle;  last  visible  abdominal  sternite  truncate  at 
apex,  lateral  margins  finely  serrate,  disk  with  median  carina;  pygidium  flattened, 
margins  slightly  explanate.  Left  foreleg  absent,  legs  with  femora  moderately 
slender;  tibiae  slender;  protibia  feebly  arcuate;  meso-  and  metatibia  longer  and 
straight;  protarsus  absent,  except  for  basal  segment  which  is  short;  meso-  and  meta¬ 
tarsus  slender,  basal  segment  of  mesotarsus  as  long  as  next  3  segments  combined, 
slightly  longer  on  metatarsus. 

Length  5.5  mm;  width  2.5  mm. 

Holotype:  sex  unknown,  Dominican  Republic,  Bani,  65  m.  l-VIII-71,  J.  &  S.  Klap- 
perich.  [Naturhistorisches  Museum  Basel,  Switzerland]. 

Comparisons:  The  species  most  similar  to  Isophaenus  klapperichorum 
is  I.  strandi  Obenberger  from  Mexico.  They  are  similar  in  general  colora¬ 
tion  and  in  the  elytra  having  a  median  transverse  yellow  or  white  fascia, 
but  in  I.  klapperichorum  the  head  has  the  vertex  black  and  the  pronotum  is 
margined  laterally  and  basally  with  green,  whereas  in  I.  strandi  the  head 
has  the  vertex  blue  and  the  pronotum  is  completely  margined  with  green. 
In  I.  parallelus  Waterhouse,  from  Mexico,  the  general  color  of  the  elytra  is 
predominantly  green  with  a  median  transverse  black  fascia.  Known  only 
from  Cuba,  I.  acunai  Fisher  differs  from  the  other  three  species  in  having  the 
elytra  not  narrowed  at  the  middle,  and  general  color  of  the  elytra  vio¬ 
laceous,  with  bases,  apices,  and  median  transverse  fascia  blue.  Fisher  (1936) 
also  mentioned  that  the  apical  segment  of  the  maxillary  palpus  is  nearly 
as  wide  as  long.  While  this  character  is  not  mentioned  in  the  description  of 
I.  strandi  (Obenberger  1928),  in  both  I.  parallelus  Waterhouse  (1889)  and  I. 
klapperichorum,  the  apical  segment  of  the  maxillary  palpus  is  nearly  twice 
as  long  as  wide. 
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EDITORIAL 


This  number  of  The  Coleopterists  Bulletin  has  more  than  the  usual 
amount  of  blank  space.  Herewith,  some  comments  on  this  topic. 

Several  factors  combine  to  control  structure  of  the  Bulletin.  Total  pagi¬ 
nation  of  each  number,  including  covers,  is  in  multiples  of  eight;  this  is  one 
reason  why  some  articles  are  delayed— they  do  not  fit.  We  offer  separates, 
rather  than  reprints,  and  these  cannot  be  offered  free  of  extraneous  matter; 
two  problems  arise  here.  First,  all  articles  of  two  or  more  printed  pages 
begin  at  the  top  of  a  right-hand  page— not  directly  at  the  end  of  the  previous 
article.  Hence,  filler  material  may  be  needed  to  complete  pagination  of  an 
article,  in  multiples  of  two  printed  pages.  If  possible,  I  will  squeeze  an 
article  down  to  this  limit,  but  only  in  instances  of  overflow  by  a  few  lines. 
Second,  orders  for  separates  control  what  can  be  used  as  back-up.  The  nor¬ 
mal  printing  run  allows  for  200  extra  copies  of  the  entire  journal  for  sepa¬ 
rates;  300  extra  copies  will  be  ordered  only  if  there  is  sufficient  demand; 
authors  who  request  300  separates  will  have  their  papers  held  until  a  suf¬ 
ficient  number  of  such  requests  justifies  the  extra  printing  expense— this  is 
another  reason  why  some  manuscripts  are  delayed.  If  a  short  article  is  used 
as  filler  for  a  longer  article,  the  combined  request  for  separates  cannot 
exceed  the  printing  run— this  normally  places  a  limit  of  100  separates  for 
each  article. 

This  issue  includes  four  papers  with  requests  for  300  separates.  None  can 
be  backed  by  other  papers;  two  are  three-page  articles,  and  these  must 
therefore  be  backed  with  filler  material,  such  as  this  editorial. 

Some  numbers  are  filled  largely  with  articles  that  require  little  filler. 
I  sometimes,  therefore,  have  an  excess  of  filler  material.  This  number  is  at 
the  opposite  extreme,  and  filler  material  is  not  available. 

I  therefore  urge  you  to  read  and  respond  to  the  following  notice,  by  T.  L. 
Erwin. 


— D.  R.  Whitehead 


COLEOPTERISTS  NEWSLETTER- 
NEW  FORMAT,  NEW  EDITOR 


Henceforth,  at  least  for  awhile,  the  kinds  of  news  items  submitted  for 
the  Coleopterists  Newsletter  will  be  handled  and  published  as  Bulletin 
filler  notes.  Nine  categories  will  be  used:  Society  News;  Beetle  Collec¬ 
tions;  Natural  History  Notes;  Taxonomic  Notes;  Biogeographic  Notes; 
Collecting  Notes;  Techniques;  Literature  Notices  and  Reviews;  Notices  of 
Meetings.  Manuscripts  should  be  of  two  typed  pages  or  less,  double-spaced, 
and  sent  to  Terry  L.  Erwin,  Department  of  Entomology,  Smithsonian  In¬ 
stitution,  Washington,  D.  C.  20560,  Mail  Stop  169.  There  will  be  no  page 
charges,  and  no  separates  will  be  available. 


— T.  L.  Erwin 
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A  NEW  SPECIES  OF  BRACHYLACON  FROM  HAWAII 
(COLEOPTERA:  ELATERIDAE) 

A 

Hitoo  Ohira1  and  Edward  C.  Becker2 


Abstract 

Brachylacon  (Brachylacon)  beardsleyi,  new  species,  is  described  from 
Oahu,  Hawaii.  This  is  the  first  report  of  the  genus  from  Hawaii. 


In  March  1977,  E.  C.  Becker  found  5  specimens  of  an  unidentified  species 
of  Brachylacon 3  in  the  collection  of  the  University  of  Hawaii,  Oahu.  The 
genus  has  not  previously  been  reported  from  Hawaii  and  since  all  of  the 
specimens  were  taken  in  the  area  west  of  Pearl  Harbor,  it  seems  very  likely 
that  the  species  is  an  imported  one,  probably  from  Melanesia  or  Southeast 
Asia.  They  were  collected  over  a  three-year  period,  so  there  is  no  doubt  that 
the  species  is  established  on  Oahu.  This  species  does  not  match  any  of  the 
species  known  to  us  or  to  Miss  Christine  von  Hayek,  British  Museum  (Nat¬ 
ural  History),  London,  therefore  we  believe  that  it  is  new  to  science. 


Brachylacon  (Brachylacon)  beardsleyi  Ohira  and  Becker,  new  species 

Figs.  1,  2 

Male.  Length  5. 4-6. 6  mm,  width  2. 2-2. 6  mm.  Body  oblong-ovate,  moderately  con¬ 
vex  and  slightly  shining;  surface  dark  brown  except  for  head,  antennae,  sides  of  pro- 
notum  and  elytra,  most  parts  of  venter,  and  legs  lighter  brown;  pubescence  decum¬ 
bent,  pale  yellow-brown  except  blackish-brown  on  disc  of  pronotum  and  disc  of 
elytra. 

Head  rather  small;  broadly,  shallowly,  longitudinally  impressed  between 
eyes,  strongly  impressed  between  antennal  insertions;  surface  coarsely,  deeply,  ru- 
gosely  punctate.  Antenna  short,  failing  to  reach  apex  of  posterior  angle  of  pronotum 
by  length  of  apical  3  segments;  basal  segment  robust,  subcylindrical;  second  small, 
subglobular;  third  distinctly  longer  than  second  and  shorter  than  fourth,  subcylin- 
drical;  fourth  to  tenth  acutely  serrate;  last  segment  subovate. 

Pronotum  trapezoidal,  0.8  times  as  long  as  wide  (length  and  width  measured  at 
median);  sides  subparallel  for  basal  two-thirds  or  very  slightly  wider  near  middle, 
then  clearly  converging  towards  slightly  acuminate  anterior  angles;  disc  moder¬ 
ately  convex;  punctures  deep,  evenly  spaced,  separated  by  about  their  own  diam¬ 
eters;  interspaces  flat,  smooth;  posterior  margin  of  antescutellal  portion  slightly 
elevated;  each  posterior  angle  flattened,  with  slightly  acute  apex,  without  carina. 
Scutellum  flattened,  shield-shaped,  with  sides  constricted  near  base;  punctate;  pu¬ 
bescent. 

Elytra  about  1.9  times  as  long  as  its  basal  width,  sides  gradually  dilated  towards 
basal  third,  then  rounded  and  gradually  converging  towards  rounded  apex;  striae 
unimpressed,  punctures  separated  by  their  own  diameters  on  disc,  closer  and  coarser 
on  sides;  intervals  flat,  each  with  one  row  of  smaller  punctures  separated  by  1-2 
times  their  own  diameters. 


'Entomological  Laboratory,  Aichi  University  of  Education,  Kariya,  Japan. 

"Biosystematics  Research  Institute,  Agriculture  Canada,  Ottawa,  Ontario,  Canada. 

'Under  von  Hayek ’s  (1973)  classification,  Brachylacon  is  considered  as  a  synonym  of  Adelo- 
cera,  however,  the  senior  author  prefers  to  consider  these  as  distinct  genera. 
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Prosternum  with  a  pair  of  subparallel  carinae  extending  from  coxal  cavities  half¬ 
way  to  apex.  Propleuron  with  well-defined  tarsal  groove  diverging  slightly  from 
prosternal  suture;  posterior  area  without  punctures,  reticulate  and  broadly  excavate 
to  receive  femur  and  tibia  in  repose;  posterior  margin  of  excavated  area  carinate,  an¬ 
terior  margin  not  sharply  defined,  but  strongly  differentiated  by  punctation,  punc¬ 
tures  slightly  smaller  and  closer  than  those  on  pronotum.  Metasternum  with  each 
tarsal  groove  sharply  defined  posteriorly,  less  so  anteriorly,  with  slight  curve  at 
apical  third,  and  terminating  at  lateral  margin  about  two-thirds  the  length  of  meta¬ 
sternum;  punctures  similar  to  those  on  propleuron.  Hind  coxal  plate  with  small 
tooth  near  inner  fifth.  Abdomen  with  punctures  similar  to  those  on  propleuron.  Ae- 
deagus  as  figured  (Fig.  1). 

Female.  Indistinguishable  from  male  without  dissection. 

Distribution.  Oahu  Island,  Hawaii. 

Holotype  male.  Ewa,  Oahu  Is.,  IX-1975,  J.  W.  Beardsley,  light  trap.  Paratypes.l 
male,  Waipahu  Pump,  Oahu  Is.,  25-VIII-1974;  1  female,  Waipam,  Oahu  Is  23-X- 
1974;  1  female,  Ewa,  Oahu  Is.,  29-VII-1976;  1  male,  Ewa,  Oahu  Is.,  10-XI-1976.  All 
were  taken  by  J.  W.  Beardsley  at  a  light  trap. 

Remarks.  This  new  species  is  somewhat  allied  to  Brachylacon (Brachy- 
lacon)  perraudicrci  Fleutiaux,  1927,  from  Cambodia,  but  it  is  distinguished 
from  the  latter  by  having  the  body  larger,  more  robust,  and  darker  in  color, 
by  having  the  pronotal  disc  more  sparsely  and  evenly  punctate,  and  by 
having  the  third  antennal  segment  distinctly  longer  than  the  second. 


Fig.  1,  aedeagus  and  some  segments  of  male  antenna  of  Brachylacon  (B.) 

A 

beardsleyi  Ohira  and  Becker. 
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Fig.  2,  dorsal  aspect  of  Brachylacon  (B.)  beardsleyi  Ohira  and  Becker. 


Brachylacon  (Brachylacon)  beardsleyi  and  Lacon  modestus  (Boisduval) 
are  the  only  members  of  the  subfamily  Agrypninae  reported  from  Hawaii, 
but  neither  is  native  to  the  islands.  These  species  are  easily  distinguished 
because  specimens  of  B.  beardsleyi  have  deep,  distinct  tarsal  grooves  on  the 
propleura  and  metasternum  and  the  prosternal  sutures  are  excavated  for 
about  half  their  lengths,  whereas  in  L.  modestus  each  propleuron  has  a 
slight  tarsal  depression,  the  metasternum  has  no  depressions,  and  the  pro- 
sternal  suture  is  excavated  for  its  entire  length. 

The  holotype  is  deposited  in  the  Bishop  Museum,  Honolulu,  Hawaii. 
Two  paratypes  are  in  the  collection  of  the  University  of  Hawaii,  Honolulu, 
and  one  each  in  the  Aichi  University  of  Education,  Kariya,  Japan,  and  the 
Canadian  National  Collection,  Ottawa  (Type  No.  15,446). 
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Abstract 

The  4  North  American  species  of  Ptosima—P.  gibbicollis  (Say),  P.  laeta 
Waterhouse,  P.  idolynae  Frost,  and  P.  walshii  LeConte— are  redescribed, 
figured,  and  keyed.  P.  schaefferi  Chamberlin  is  synonymized  with  P.  laeta 
Waterhouse.  New  geographical  distribution  and  host  records  are  given. 


Introduction 

The  genus  Ptosima  contains  16  species  (Obenberger  1926)  :8  from  the  Ori¬ 
ental  Region,  1  from  the  Ethiopian  Region,  3  from  the  Palearctic  Region, 
and  4  from  the  Nearctic  Region. 

The  4  North  American  species  of  Ptosima  heretofore  have  not  been 
treated  collectively.  The  need  to  reevaluate  1  of  these  species  and  to  pre¬ 
sent  accumulated  biological  and  distributional  data  has  stimulated  this  re¬ 
view.  A  key  to  the  species  is  presented  to  help  in  their  identification.  Type 
localities  are  given  as  they  appear  in  the  original  publication. 

The  abbreviations  of  collection  names,  in  brackets,  follow  Arnett  and 
Samuelson  (1969).  The  following  were  not  included  in  that  work:  Museum 
National  d’Histoire  Naturelle,  Paris  [MNHP],  the  British  Museum  (Nat¬ 
ural  History)  [BMNH],  and  the  W.  F.  Barr  collection  [WFBC]. 
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Classification 

Subfamily  Polycestinae  Lacordaire 
Tribe  Ptosimini  Bedel 
Genus  Ptosima  Sober 

Ptosima  Sober,  1833.  Ann.  Soc.  France  2:277;  Laporte  &  Gory,  1835. 
Hist.  Nat.  Icon.  Ins.,  vol.  1,  Ptosima,  p.  1;  Lacordaire,  1857.  Hist.  Nat.  Ins., 
vol.  4,  p.  65;  LeConte  &  Horn,  1883.  Smithsonian  Misc.  Collections  26(4) 
No.  507:199;  Kerremans,  1902.  Wytsman  Gen.  Ins.,  Fasc.  12,  Bupr.,  p.  39; 
Kerremans,  1907.  Monog.  Bupr.  2:539;  Burke,  1917.  United  States  Dept. 
Agric.,  Bull.  437,  p.  6;  Schaefer,  1949.  Bupr.  France,  p.  77;  Arnett,  1960. 
Beetles  United  States,  p.  485;  Heifer,  1970.  Nat.  Hist.  Mendocino,  p.  92. 

Description  of  Genus 

Body  elongate,  subcylindrical,  smooth.  Head  vertical;  eyes  rather  large,  oval, 
internal  borders  subparallel;  antennal  cavities  without  projecting  border;  antennae 
short,  segments  4  to  11  serrate,  each  with  terminal  poriferous  fossa;  labrum  sinuate, 
ciliated.  Pronotum  almost  quadrate,  rounded  in  front;  base  subrectangular,  with 
rows  of  grooves  overlapped  by  elytra;  elongate  pit  located  posterolaterally;  lat¬ 
eral  border  with  margin  entire.  Scutellum  oval  or  round.  Elytra  free;  raised  basal 
margin  distinct;  lateral  margins  serrate  posteriorly;  apices  separately  rounded;  in- 
flexed  lateral  border  dilated  as  rounded  lobe  toward  base,  covering  metaepisternum 
and  anterolateral  angle  of  metacoxa.  Prosternum  with  process  entirely  enclosed 
by  mesosternum,  apex  broadly  truncate.  Legs  with  metacoxa  broadened  in  medial  and 
lateral  parts,  posterior  border  feebly  concave;  tibiae  straight,  outer  apical  angle 
dentate;  tarsi  with  membranous  lobes  increasingly  expanded  from  segment  1  thru  4, 
segment  5  without  lobe,  tarsal  claws  with  broad  tooth  at  base. 

External  secondary  sexual  modifications  are  not  striking  and  involve 
general  body  shape,  slightly  more  robust  in  females;  antennae  slightly 
shorter  in  females;  and  last  visible  abdominal  sternite  slightly  longer  in 
females.  These  differences  are  easily  discernible  only  in  P.  walshii  LeC. 

Type  species.  Buprestis  novemmaculata  Fabricius  =  Ptosima  undecim- 
maculata  (Herbst),  by  monotypy. 

Relationships.  North  American  genera  in  the  subfamily  Polycestinae 
( =  Acmaeoderinae  Arnett,  1960)  include:  Polycesta,  Acherusia,  Chryso- 
phana,  Paratyndaris,  Ptosima,  Acmaeodera,  Acmaeoderopsis,  Anambo- 
dera,  and  Acmaeoderoides.  Characteristics  which  distinguish  Ptosima  are: 
subcylindrical  form,  prothorax  with  distinct  lateral  margins,  scutellum 
visible,  and  tarsal  claws  broadly  toothed  at  base. 

Immature  Stages 

Not  much  is  known  of  the  immature  stages,  except  for  the  larva.  Burke 
(1917,  PI.  5,  Fig.  3)  illustrated  the  larva  of  P.  gibbicollis  (Say),  and  charac¬ 
terized  it  as  follows:  first  thoracic  segment  distinctly  larger  and  broader 
than  second;  grooves  of  first  segment  dark  brown;  plates  of  first  thoracic 
segment  whitish  opaque,  without  distinct  chitinous  rugosities;  dorsal  plate 
large,  both  it  and  ventral  plate  marked  by  distinct,  simple,  median  groove; 
first  abdominal  segment  narrower  than  second;  last  abdominal  segment 
narrowed  and  roundly  bilobed,  without  chitinous  fork. 

Judging  from  information  on  P.  gibbicollis  (Knull  1920)  and  collection 
dates  on  other  species,  the  larvae  pupate  and  transform  into  adults  in  the 
fall.  The  adults  overwinter  in  their  pupal  cells  and  emerge  in  the  spring, 
with  adult  collection  dates  most  common  from  March  through  May. 
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Key  to  the  North  American  Species  of  PTOSIMA 

1.  Disk  of  pronotum  with  3  distinct  depressions;  color  black  with 
aeneous  or  cupreous  tints,  disk  of  each  elytron  with  3  or  4 

small  stramineous  spots  (Fig.  1) . 1.  P.  walshii  LeConte 

T.  Disk  of  pronotum  without  distinct  depressions;  color  blue  or 

black,  elytral  markings  not  confined  to  disk  .  2 

2(L).  Elytral  markings  red-orange,  as  anterolateral  spots  (some¬ 
times  absent)  and  as  2  spots  (variably  confluent)  on  each  ely¬ 
tron  toward  apex,  red-orange  markings  commonly  along  lat¬ 
eral  margins  of  pronotum  and  sometimes  as  spot  on  front  of 
head;  on  Crataegus  sp.  &  Gleditsia  triacanthos  L.  (Figs.  6-8).... 

. 4.  P.  idolynae  Frost 

2'.  Elytral  markings  bright  yellow  or  orange,  as  anterolateral 
spots  and  as  1  spot  on  each  elytron  toward  apex,  pronotum  and 
head  without  markings;  on  Cercis  spp .  3 

3(2').  Elytral  markings  bright  yellow,  anterolateral  spot  extending 
posteriorly  beyond  middle,  dark  apical  area  usually  less 
than  1.5  times  longer  than  apical  yellow  spot;  punctures 
moderately  dense  on  head,  disk  of  pronotum  and  elytra,  sur¬ 
face  more  shining;  on  Cercis  canadensis  L.  (Fig.  4) . 

.  2.  P.  gibbicollis  (Say) 

3'.  Elytral  markings  orange,  anterolateral  spot  not  extending 
to  middle,  dark  apical  area  usually  more  than  1.5  times 
longer  than  apical  yellow  spot;  punctures  dense  on  head,  disk 
of  pronotum  and  elytra,  surface  less  shining;  on  Cercis  reni- 
formis  Engl.  &  C.  texensis  Sarg.  (Fig.  5)  . 3.  P.  laeta  Waterhouse 


1.  Ptosima  walshii  LeConte 
(Figs.  1,  2,  3) 

Ptosima  walshii  LeConte,  1863.  Smithsonian  Misc.  Collections  6 
(167):81;  Fall,  1901.  Occas.  Papers,  California  Acad.  Sci.  8:120;  Kerremans, 
1907.  Monog.  Bupr.  2:544;  Heifer,  1970.  Nat.  Hist.  Mendocino,  p.  92. 

Diagnosis.  Elongate  slender,  subcylindrical,  slightly  flattened  above; 
black  with  aeneous  to  cupreous  tints  above  and  below,  disk  of  elytra  with 

3  or  4  pair  of  stramineous  spots,  1  at  basal  1/4,  1  just  before  middle,  an¬ 
other  at  posterior  1/3  and  1  near  apex  (anterior  pair  frequently  absent); 
pronotal  disk  with  distinct  rounded  depression  in  midline  at  base  and  1  on 
either  side  at  middle. 

Description,  Male.  Head  with  front  flattened,  slightly  transversely  elevated 
between  lower  1/3  of  eyes  and  with  weak  median  sulcus  toward  vertex;  moderately 
densely  punctate  and  clothed  with  moderately  long,  semierect,  white  hair;  anten¬ 
nae  reaching  hind  angles  of  pronotum,  when  laid  alongside,  serrate  from  segment 

4  distally.  Pronotum  1.3  times  wider  than  long,  as  broad  as  elytra  at  base;  lateral 
margins  subparallel  at  base,  arcuately  converging  to  narrowest  at  anterior  angles; 
anterior  margin  feebly  arcuate;  basal  margin  straight,  slightly  oblique  on  either 
side;  disk  flattened  with  almost  vertical  sides,  disk  with  elongate  midline  depres¬ 
sion  anteriorly  and  3  distinct  rounded  depressions,  one  in  midline  at  base  and  one  on 
either  side  at  middle;  punctures  moderate  in  size  and  density,  more  numerous  on  ver¬ 
tical  sides,  with  some  rugose  asperities  along  lateral  and  anterolateral  prominence; 
clothed  with  moderately  long,  semierect,  white  hair.  Scutellum  small,  elongate 
oval.  Elytra  with  sides  sinuately  parallel,  converging  apically  to  separately,  nar- 
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rowly  rounded  apices;  lateral  margins  weakly  serrate  in  apical  1/3,  serrations  larger 
toward  apex;  disk  shining,  punctured  as  on  pronotal  disk;  with  moderately  long, 
semierect,  white  hair  fairly  numerous.  Ventrally  with  moderately  dense  punctures 
and  semirecumbent  white  hair,  punctures  smaller  on  abdomen  and  legs;  prosternum 
with  anterior  margin  feebly  concave,  prosternal  process  convex  with  apex  broadly 
rounded;  meso-  and  metasterna  slightly  flattened  in  midline;  tibiae  toothed  ex¬ 
ternally  at  apex,  metatibia  without  row  of  dense  setae  on  outer  margin;  abdominal 
sternites  convex;  suture  between  segments  1  and  2  distinct  laterally,  faint  medially; 
last  visible  abdominal  sternite  broadly  roundly  truncate  at  apex.  (Fig.  2).  Length 
6.0  mm;  width  1.8  mm. 

Female.  Differs  from  male  in  being  slightly  more  robust;  antennae  shorter, 
reaching  posterior  1/3  of  pronotum,  when  laid  alongside;  last  visible  abdominal 
sternite  narrowly  rounded  at  apex  (Fig.  3). 

Redescribed  from  male  and  female  homotypes  from  WISCONSIN:  Dane  Co.,  10- 
V-00;  and  MISSOURI:  Randolph  Co.,  1  mi  E  Moberly,  21-IV-74,  E.  G.  Riley,  re¬ 
spectively  [GHNC]. 


2 


1 

Figs.  1-3,  Ptosima  walshii  LeConte.  1,  Dorsal  view,  female  (length  =  6.5 
mm);  2,  outline  of  last  visible  abdominal  sternite,  male;  3,  outline  of  last 
visible  abdominal  sternite,  female  (line=  1  mm). 


331 


THE  COLEOPTERISTS  BULLETIN  32(4),  1978 


6  7  8 


Fig.  4,  Ptosima  gibbicollis  (Say),  dorsal  view.  Fig.  5,  P.  laeta  Waterhouse, 
dorsal  view.  Figs.  6-8,  P.  idolynae  Frost,  dorsal  views,  showing  variations 
in  color  pattern  (line  =  5  mm). 
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Variation.  This  species  is  fairly  uniform  in  size  and  general  appearance. 
The  8  males  examined  range  in  length  from  5.5  to  6.3  mm,  the  16  females 
from  5.8  to  7.5  mm.  The  pattern  of  elytral  spots  vary;  10  having  3  pair  (Fig. 
1),  12  having  a  fourth  pair  midway  between  base  and  anterior  pair  and  1 
having  only  the  posterior  2  pair  of  spots.  The  lectotype  has  3  pair  plus  a 
small  spot  on  the  left  elytron  between  the  base  and  the  first  pair. 

Type  locality.  “Rock  Island,  Illinois”.  There  are  2  specimens  in  the 
LeConte  collection,  MCZC.  The  female,  labelled/yellow  disk/white 
label  with  handwritten  “P.  walshii  LeC.’Vred  label  with  “type  2735”,  is  here 
designated  as  the  lectotype. 

Host.  Unknown. 

Geographical  distribution.  This  species  has  been  recorded  from  Illi¬ 
nois,  Texas,  Kansas,  and  California.  The  California  record  is  based  on  1 
[USNM]  labelled  Los  Angeles  Co.,  Coquillett  collection;  this  state  rec¬ 
ord  is  questionable  and  should  be  verified.  Other  records  include  IOWA: 
Iowa  City,  V-17,  Wickham  [USNM].  MICHIGAN:  Ag.  Coll.,  20-V-1889 
[Knull  Coll.,  FMNH].  MINNESOTA:  St.  Paul,  V  [DEFW];  Ottertail  Co. 
[Knull  Coll.,  FMNH].  MISSISSIPPI:  Agric.  College,  14-IV,  R.  G.  Mingee 
[Frost  Coll.,  MCZC].  MISSOURI:  Randolph  Co.,  1  mi  E  Moberly,  21- 
IV-74,  E.  G.  Riley  [GHNC].  OHIO:  Franklin  Co.,  Blacklick  Woods,  1-VI- 
49,  J.  N.  Knull;  Clark  Co.,  1.25  mi  S  Selma,  19-V-64,  R.  S.  Boone  [Knull 
Coll.,  FMNH].  WISCONSIN:  Madison,  V-38,  Student  Coll.  [WSUC]; 
Platteville,  10-VI-67,  H.  L.  Willis  [RLWE];  Dane  Co.,  10-V-00  [GHNC]. 
(New  state  records). 

Comparisons.  The  slender  form,  3  distinct  pronotal  depressions,  and 
the  stramineous  elytral  spots  confined  to  the  disk  distinguish  P.  walshii 
from  the  other  species.  Also,  the  secondary  sexual  characters  (disparity  in 
antennal  length  and  difference  in  shape  of  last  visible  abdominal  sternite) 
are  more  pronounced  in  this  species. 

2.  Ptosima  gibhicollis  (Say) 

(Fig.  4) 

Ptosima  gibhicollis  (Say),  1823.  J.  Acad.  Nat.  Sci.  Philadelphia  3:161 
( Buprestis );  Kerremans,  1907.  Monog.  Bupr.  2:543;  Blatchley,  1910.  Co- 
leopt.  Indiana,  p.  794;  Burke,  1917:  PI.  5,  Fig.  3  (larva);  Knull,  1920:  7; 
1922.  Canadian  Ent.  54(4 ) : 79 ;  1925.  Ohio  St.  Univ.  Stud.  2(2 ) : 7 ;  Good,  1925. 
Ann.  Ent.  Soc.  America  18:  PI.  10  (wing);  Franklin  &  Lund,  1956.  Georgia 
Agric.  Exp.  Sta.,  Tech.  Bull.  n.s.  3:22;  Wellso,  Manley,  &  Jackman,  1976. 
Great  Lakes  Ent.  9(1):13. 

Synonym,  luctuosa  Gory,  1840.  Monog.  Bupr.,  Suppl.  4:71,  PI.  13,  Fig. 
69;  LeConte,  1860.  Trans.  American  Phil.  Soc.  (1859)  11  (n.s.):221. 

Diagnosis.  Elongate  oval,  subcylindrical,  slightly  flattened  above; 
dark  blue  above  and  below,  elytra  with  yellow  as  anterolateral  spot  ex¬ 
tending  beyond  middle  and  as  transverse  preapical  spot  interrupted  at  su¬ 
ture,  apical  dark  area  usually  less  than  1.5  times  longer  than  preapical 

yellow  spot.  ,  ,  ,  ,  .  . 

Description,  male.  Head  flattened;  finely,  moderately  densely  punctured,  with 

semierect,  white  hair;  antennae  reaching  midway  to  hind  angles  of  pronotum,  when 
laid  alongside,  serrate  from  segment  4  distally.  Pronotum  1.5  times  wider  than  long, 
as  broad  as  elytra  at  base;  lateral  margins  subparallel  at  base,  arcuately  converg¬ 
ing  to  narrowest  at  anterior  angles;  anterior  margin  arcuately  convex;  basal  margin 
straight,  slightly  oblique  on  either  side;  disk  flattened  with  anterolateral  promi¬ 
nence,  vertical  sides  and  with  midline  depression  at  base;  punctures  moderate  in  size 
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and  density,  with  rugose  asperities  on  lateral  and  anterolateral  prominence  and 
impunctate  median  area  anteriorly;  clothed  with  moderately  dense,  semierect,  white 
hair.  Scutellum  round.  Elytra  with  sides  parallel  in  basal  5/8,  then  converging  api- 
cally  to  separately  rounded  apices;  lateral  margins  serrate  apically;  disk  convex, 
smooth,  with  moderately  dense,  fine  punctures  and  short,  semierect,  white  hair.  Ven- 
trally  with  moderately  dense  punctures  and  semirecumbent,  white  hair,  punctures  of 
abdomen  finer  and  with  impunctate  area  along  posterior  margin  of  each  segment; 
prosternum  with  anterior  margin  concavely  arcuate,  prosternal  process  convex  with 
apex  broadly,  roundly  truncate;  metatibia  with  row  of  dense  setae  on  outer  margin; 
suture  between  abdominal  sternites  1  and  2  only  faintly  indicated;  last  visible  ster- 
nite  rounded  at  apex.  Length  6.8  mm;  width  2.1  mm. 

Described  from  male  labelled  INDIANA:  Tippecanoe  Co.,  8-VI-63,  N.  M.  Downie 
[GHNC]. 

Female.  Tends  to  be  more  robust,  but  sexes  are  not  easily  separated  on  basis  of 
external  morphological  characteristics. 

Variation.  In  size  it  varies  from  4.7  to  8.0  mm,  but  there  is  little  varia¬ 
tion  in  macular  pattern.  Occasional  specimens  have  shallow  indications  of 
fossae  on  the  pronotal  disk  similar  in  position  to  those  on  P.  walshii.  The 
scutellum  varies  from  round  to  oval. 

Type  locality.  Of  gibbicollis,  “Arkansa”  [type  destroyed];  of  luctuosa, 
“Amerique  Boreale”,  type  [MNHP]. 

Host.  It  is  recorded  as  breeding  in  Cercis  canadensis  L.  (Knull,  1920), 
and  it  is  on  this  plant  that  P.  gibbicollis  is  most  commonly  collected. 
Adults  have  also  been  recorded  as  collected  on  sassafras  (Blatchley,  1910). 
Also,  PENNSYLVANIA:  Mecklenburg  Co.,  Rt.  51,  1  mi  W  of  Rt.  16,  near 
Matthews,  13-IV-74,  A.  G.  Wheeler,  Jr.,  on  Prunus  serotina  Ehrh.  [PADA]. 

Geographical  distribution.  This  widespread  species  will  probably  be 
found  wherever  its  host,  Cercis  canadensis  L.  occurs.  It  has  been  recorded 
from  the  following  states:  Alabama,  Arkansas,  District  of  Columbia,  Geor¬ 
gia,  Illinois,  Indiana,  Iowa,  Kansas,  Kentucky,  Louisiana,  Maryland,  Michi¬ 
gan,  Missouri,  North  Carolina,  Ohio,  Pennsylvania,  South  Carolina,  and 
Texas.  Also  MISSISSIPPI:  Agric.  College,  26-III-20,  M.  W.  Blackman 
[DFEC];  Agric.  College,  25-31 -III-03,  J.  H.  Comstock  [CUIC].  NEW  JER¬ 
SEY:  Atlantic  City;  Anglesea,  both  Liebeck  collection  [MCZC].  OKLA¬ 
HOMA:  Payne  Co.,  ll-V-26,  W.  J.  Brown  [CUIC];  Stillwater,  27-IV-30,  H. 
Hixson;  30-IV-64,  D.  C.  Arnold;  30-IV-29;  Henryetta,  12-VI-34,  C.  A.  Sooter; 
Perkins,  25-IV-74,  D.  C.  Arnold,  on  apple  flowers  [all  OSEC].  TEN¬ 
NESSEE:  Marion  Co.,  5  mi  S  Monteagle,  9- VI-69,  R.  L.  Westcott,  on  Cercis 
canadensis.  VIRGINIA:  Fairfax  Co.  [AMNH];  Nelson  Co.,  various  dates, 
28-VI-16  to  30-VI-27,  W.  Robinson;  Fairfax  Co.,  29-VI-14,  W.  T.  Davis; 
Blacksburg,  13-V-48,  P.  H.  Smith;  Page  Co.,  7  mi  W  Luray,  4-VII-72,  G.  F. 
Hevel  [all  USNM].  (New  state  records). 

Comparisons.  Its  similarity  to  laeta  is  discussed  under  that  species. 
The  bluish  color  with  bright  yellow  markings  will  serve  to  separate  it 
from  the  other  species. 


3.  Ptosima  laeta  Waterhouse 
(Fig.  5) 

Ptosima  laeta  Waterhouse,  1882.  Biol.  Centrali  Americana  3(1) :20;  Ker- 
remans,  1907.  Monog.  Bupr.  2:545. 

Synonym,  gibbicollis  var  schaefferi  Chamberlin,  1926.  Cat.  Bupr.  North 
America,  p.  235;  Knull,  1970.  Ent.  News  81:264;  Heifer,  1970.  Nat.  Hist. 
Mendocino,  p.  92  (as  species). 
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Diagnosis.  Elongate  oval,  subcylindrical,  somewhat  flattened  above; 
black  above  and  below,  elytra  with  bluish  tinge,  with  orange  as  antero¬ 
lateral  spot  extending  almost  to  middle  and  as  transverse  spot  at  apical 
1/4  interrupted  at  suture,  apical  dark  area  usually  more  than  1.5  times 
longer  than  apical  yellow  spot. 

Description,  male.  Head  flattened;  finely,  densely  punctate,  moderately 
clothed  with  semierect,  white  hair;  antennae  reaching  to  or  just  beyond  middle  of 
pronotum,  when  laid  alongside.  Pronotum  1.4  times  wider  than  long,  as  broad  as 
elytra  at  base;  lateral  margins  subparallel  at  base,  arcuately  converging  to  nar¬ 
rowest  at  anterior  angles;  anterior  margin  arcuately  convex;  basal  margin  straight, 
slightly  oblique  on  either  side;  disk  somewhat  flattened  with  roundly  vertical  sides, 
and  slight  depression  in  midline  at  base;  punctures  moderate  in  size,  semierect  whitish 
hair  fairly  short,  punctures  and  hair  dense,  disk  with  narrow  midline  impunctate  area 
and  rugose  asperities  on  lateral  and  anterolateral  prominence.  Scutellum  elongate 
oval.  Elytra  with  sides  parallel  in  basal  2/3,  then  converging  to  separately  rounded 
apices;  lateral  margins  serrate  apically;  disk  convex  and  smooth,  with  punctures  and 
hair  more  dense  than  on  gibbicollis.  Ventrally  with  moderately  dense  punctures  and 
semirecumbent  whitish  hair,  punctures  more  dense  and  smaller  on  abdomen  with 
impunctate  area  along  posterior  margin  of  each  segment;  prosternum  with  anterior 
margin  arcuately  concave,  prosternal  process  convex  with  apex  broadly,  roundly 
truncate;  metatibia  with  dense  row  of  setae  on  outer  margin;  suture  between  ab¬ 
dominal  sternites  1  and  2  fairly  distinct  laterally,  less  so  medially;  apex  of  last 
visible  sternite  rounded.  Length  8.8  mm;  width  2.8  mm. 

Redescribed  from  male  homotype  labelled  TEXAS:  Real  Co.,  5  mi  E  Camp 
Wood,  reared  from  Cercis  reniformis  Engl.,  14-XI-72,  G.  H.  Nelson  [GHNC]. 

Female.  Tends  to  be  more  robust  than  male,  but  sexes  not  easily  distinguished 
from  external  morphological  characteristics. 

Variation.  Besides  size  (6.5  to  10.5  mm)  there  is  little  variation,  espe¬ 
cially  for  a  maculate  species.  In  all  58  specimens  examined,  the  orange 
maculations  are  as  described  with  only  slight  variation  in  extent.  One  ex¬ 
ception  has  a  narrow  elongate  elytral  spot  along  lateral  margin  midway 
between  the  usual  apical  spots  and  the  elytral  apex. 

Type  locality.  Of  laeta,  “Mexico,  Playa  Vicente”,  lectotype  [BMNH]; 
of  schaefferi,  “Cypress  Mills,  Texas”,  type  [CASC]. 

The  specimen  [BMNH]  here  designated  as  the  lectotype  does  not  have 
all  the  correct  labels.  Whether  this  is  due  to  curatorial  error  since  the  time 
of  description,  or  to  an  error  on  Waterhouse’s  part  is  not  known,  but  the 
specimen  is  the  correct  size  and  fits  the  description.  It  is  labelled  as  follows: 
“Type”  on  white  disk  with  red  margin/blue  disk  with  “Mex”  handwritten  on 


upper  surface  and  “  61  ” 

118 


handwritten  on  under  surfac e/“Ptosima  laeta  (type) 


Waterh.”  handwritten/“61  118  =  Mexico  etc.  purch’d  of  Cumming.  C.  M.  F. 
von  Hayek  1977”. 

Host.  Reared  from  Cercis  reniformis  Engl.,  wood  collected  in  TEXAS: 
Real  Co.,  5  mi  E  Camp  Wood,  2-VII-71,  G.  H.  Nelson;  the  wood,  4”  in  dia., 
was  kept  at  room  temperature;  adults  emerged  14,  18-XI-72;  12-XII-72; 
VIII-73.  Adults  were  also  collected  in  Gillespie  Co.,  III-IV,  D.  J.  &  J.  N. 
Knull,  on  C.  texensis  Sarg.  [FMNH,  GHNC,  RLWE]. 

Geographical  distribution.  Texas  and  Mexico. 

Comparisons.  The  possibility  that  schaefferi  represented  the  same  spe¬ 
cies  as  P.  laeta  was  first  suggested  by  W.  F.  Barr  (in  litt.)  after  he  examined 
the  type  of  P.  laeta  in  the  British  Museum.  After  borrowing  it  and  the  type 
of  schaefferi  from  the  California  Academy  of  Sciences  and  comparing  them, 
it  is  evident  to  me  that  they  do  represent  the  same  species. 
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When  Chamberlin  described  schaefferi  from  “Cypress  Mills,  Texas,”  he 
considered  it  a  variety  of  P.  gibbicollis  (Say).  However,  an  examination  of  a 
series  of  both  forms  indicates  that  they  represent  different  species:  P.  laeta 
(  =  schaefferi),  a  larger  species  with  orange  markings  and  more  dense  punc- 
tation,  with  Cercis  reniformis  and  C.  texensis  as  hosts;  and  P.  gibbicollis,  a 
smaller  species  with  yellow  markings,  less  dense  punctation  with  C.  cana¬ 
densis  as  a  host.  Comparisons  with  P.  idolynae  are  made  under  that  species. 

4.  Ptosima  idolynae  Frost 
(Figs.  6-8) 

Ptosima  idolynae  Frost,  1923.  Canadian  Ent.  55:279;  Knull,  1970.  Ent. 
News  81:264. 

Diagnosis.  Elongate  oval,  subcylindrical,  flattened  above;  dark  blue 
above  and  below,  elytra  with  red-orange  as  anterolateral  arched  spot  ex¬ 
tending  to  middle  (sometimes  absent)  and  as  2  spots,  1  transverse  at  apical 
1/4  and  1  near  apex,  red-orange  spots  frequently  along  lateral  margins  of 
Dronotum  and  as  spot  on  front  of  head. 

Description,  male.  Head  flattened  to  slightly  convex;  finely,  moderately 
densely  punctured  and  clothed  with  semierect,  white  hair;  antennae  as  in  gibbicollis. 
Pronotum  1.3  times  wider  than  long,  as  broad  as  elytra  at  base;  lateral  margins 
parallel  in  basal  3/5,  then  arcuately  converging  anteriorly;  anterior  margin  arcu- 
ately  convex;  basal  margin  straight,  slightly  oblique  on  either  side;  disk  feebly  con¬ 
vex  with  anterolateral  prominence  and  midline  depression  at  base;  punctures  coarse 
on  disk  and  sides,  with  rugose  asperities  on  anterolateral  prominence;  clothed  with 
moderately  dense,  semierect,  white  hair.  Scutellum  elongate  oval.  Elytra  with  sides 
parallel  in  basal  3/5,  then  arcuately  converging  to  separately  rounded  apices;  lat¬ 
eral  margins  serrate  apically;  disk  convex,  smooth,  with  moderately  dense,  distinct 
fine  punctures  and  semierect,  white  hair.  Ventrally  with  moderately  dense,  distinct 
punctures,  clothed  with  semirecumbent  whitish  hair,  punctures  finer  and  more  sparse 
toward  midline  and  along  posterior  margin  of  abdominal  sternites;  thoracic  sternites 
strongly  convex  toward  midline,  abdominal  sternites,  less  so;  prosternum  with  an¬ 
terior  margin  arcuately  concave;  prosternal  process  broadly,  roundly,  truncate  at 
apex;  metatibia  with  row  of  setae  along  outer  margin,  less  dense  than  in  laeta  or  gib¬ 
bicollis',  suture  line  between  1st  and  2nd  abdominal  sternites  only  faintly  indicated; 
last  visible  abdominal  sternite  with  lateral  margins  serrate  and  apex  rounded.  Length 
8.0  mm;  width  2.5  mm. 

Redescribed  from  male  labelled  TEXAS:  Brazos  Co.,  College  Station,  16-IV- 
63,  H.  R.  Burke,  on  Gleditsia  triacanthos  L.  [GHNC]. 

Female.  Tends  to  be  more  robust  than  male  and  last  visible  abdominal  sternite 
tends  to  be  more  rounded  at  apex,  but  sexes  difficult  to  separate  on  basis  of  external 
morphological  features. 

Variation.  Besides  size  (7.0  to  12.0  mm)  and  color,  which  may  be  more 
vivid  red  or  paler  orange,  there  is  considerable  variation  in  the  pattern  and 
distribution  of  the  red-orange  spots.  The  anterolateral  spot  is  divided  in  15 
of  53  specimens  examined  and  in  2  it  is  entirely  absent.  Of  the  53,  21  have 
spots  on  both  the  pronotum  and  the  head,  11  have  spots  on  the  pronotum 
but  not  on  the  head,  9  on  the  head  but  not  on  the  pronotum  and  12  have 
spots  on  neither.  On  4  the  apical  elytral  spot  is  absent,  but  on  all  4  there 
are  spots  on  either  the  pronotum  or  the  head.  An  occasional  specimen  has 
small  spots  ventrally,  either  on  the  prosternum  or  the  abdomen.  The  holo- 
type  lacks  spots  on  either  the  anterolateral  part  of  the  elytra  or  the  pro¬ 
notum,  but  has  a  round  spot  on  the  front  of  the  head,  2  pair  of  apical  elytral 
spots  and  a  pair  of  small  spots  posterolateral  to  the  scutellum. 

Type  locality.  “Agricultural  College,  Miss.”,  holotype  [Frost  collec¬ 
tion,  MCZC1. 
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Host.  Cut  from  Crataegus  sp.,  TEXAS:  College  Station,  31 -III-64,  S.  G. 
Wellso  (new  larval  host  record);  adults  also  taken  at  the  same  locality, 
III- V,  on  Gleditsia  triacanthos  L. 

Geographical  distribution.  Recorded  from  Mississippi  and  Texas.  Also 
ARKANSAS:  Yell  Co.,  4.2  mi  NE  Danville,  7-V-74,  W.  H.  Cross,  in  leggett 
trap  [WFBC].  (New  state  record). 

Comparisons.  P.  idolynae  is  most  easily  confused  with  P.  laeta,  which 
is  similar  in  size,  but  the  brighter  red-orange  markings,  their  pattern,  and 
the  less  dense  punctation  above  and  below  will  readily  distinguish  it  from 
P.  laeta. 
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REMARKS  ON  SOME  XANTHOLININAE 
(COLEOPTERA,  STAPH YLINIDAE)1 

A.  Smetana 

Biosystematics  Research  Institute,  Research  Branch, 

Agriculture  Canada,  Ottawa,  Ontario  K1A  OC6 

Abstract 

A  lectotype  is  designated  for  Neoxantholinus  filarius  (Erichson  1839). 
Gyrohypnus  punctulatus  (Paykull  1789)  and  G.  fracticornis  (Muller  1776) 
are  considered  as  distinct  species,  and  a  short  key  to  distinguish  them  is  given; 
male  aedoeagi,  including  internal  sacs,  of  both  species  are  illustrated;  only 
G.  fracticornis  occurs  in  North  America.  Echinophallus  Coiffait  1956  is 
placed  in  synonymy  with  Idiolinus  Casey  1906,  and  Helicophallus  Coiffait 
1956  is  placed  in  synonymy  with  Typhlolinus  Reitter  1908. 


This  paper  contains  taxonomic  and  nomenclatorial  remarks,  and  one 
lectotype  designation,  resulting  from  my  current  work  on  the  revision  of 
the  subfamily  Xantholininae  of  America  north  of  Mexico. 

The  generic  names  Gyrohypnus  Leach  and  Xantholinus  Dej.  are  used  in 
this  paper  in  accordance  with  my  application  (Smetana  1978b)  to  the  Inter¬ 
national  Commission  on  Zoological  Nomenclature  to  conserve  several 
xantholinid  genera,  with  “ Staphylinus  fulgidus”  as  the  type-species,  in  their 
accustomed  long-standing  usage. 

The  original  specimens  from  the  Erichson  collection  were  made  avail¬ 
able  to  me  by  M.  Uhlig,  Museum  fur  Naturkunde  an  der  Humboldt-Uni- 
versitat  zu  Berlin  (MNHU),  German  Democratic  Republic.  His  assistance 
is  gratefully  acknowledged. 

I  also  thank  my  colleagues,  E.  C.  Becker  and  J.  M.  Campbell,  in  the 
Coleoptera  Unit  of  the  Biosystematics  Research  Institute,  Ottawa,  for  their 
suggestions  and  criticisms  of  the  manuscript;  and  G.  Sato,  who  prepared  the 
illustrations. 

Neoxantholinus  filarius  (Er.) 

Leptacinus  filarius  Erichson  1839:334 

This  species  is  currently  assigned  to  the  genus  Oligolinus  (e.g.  Scheer- 
peltz  1953:604).  However,  all  species  of  Oligolinus  auct.  (nec  Casey 
1906:420)  were  recently  reassigned  to  Neoxantholinus  Cam.  (see  Smetana 
1978a:361  for  details). 

The  Erichson  collection  (MNHU)  contains  3  apparently  conspecific 
specimens  under  the  name  L.  filarius.  The  first  specimen  is  labelled  as  fol¬ 
lows:  “5862”/“filarius  Er.  Columb.  Mor.”  (large  green  label).  The  second 
specimen  is  without  any  labels.  The  third  specimen  bears  a  small  red  square. 
The  first  specimen  (the  only  male)  was  dissected,  and  the  aedoeagus  and 
the  genital  segment  were  mounted  in  Canada  balsam.  These  parts  are  illus- 
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trated  by  Figs.  5-7.  The  specimen  is  hereby  designated  as  lectotype  of  N.  fi- 
larius;  the  label  “Lectotype  Leptacinus  filarius  Erichson  A.  Smetana  des. 
1978”,  and  my  determination  label  “Neoxantholinus  filarius  (Er.)”  were 
attached  to  it.  Both  front  legs,  both  antennae,  and  the  right  maxillary 
palpus  are  missing  in  this  specimen. 

Gyrohypnus punctulatus  (Payk.)  and  G.  fracticornis  (Mull.) 

Early  European  authors  treated  G.  punctulatus  (Paykull  1789)  ( Staphy - 
linus)  as  a  variable  species  and  listed  G.  fracticornis  (Muller  1776)  ( Staphy - 
linus)  as  a  synonym  despite  the  fact  that  the  latter  name  clearly  had  pri¬ 
ority  (e.g.  Ganglbauer  1895:480;  Reitter  1908:18;  1909:136,  etc.).  This  con¬ 
cept  of  one  species  was  still  used  in  the  fifties  (e.g.  Coiffait  1956:54;  Smetana 
1958:96),  except  that  the  name  G.  punctulatus  (preoccupied  by  Staphylinus 
punctulatus  Goeze  1777)  was  replaced  by  the  senior  name  G.  fracticornis, 
as  suggested  by  Tottenham  (1939:231). 

In  1958,  Lohse  (1958:121,  122)  pointed  out  that  2  different  species  were 
actually  confused  under  the  name  G.  punctulatus.  He  briefly  characterized 
both  species  and  suggested,  with  good  reason,  that  the  name  G.  punctulatus 
should  be  used  for  one  of  them,  and  the  name  G.  fracticornis  for  the  other 
one,  although  Muller’s  original  material  was  destroyed  and  not  available 
(for  details  see  Lohse  1958:122).  Lohse’s  concept  was  accepted  by  most  re¬ 
cent  authors  (e.g.  Palm  1963:47;  Lohse  1964:162;  Szujecki  1976:20);  however, 
Coiffait  (1972;  182)  in  his  large  revision  of  the  subfamily  Xantholininae  of 
the  western  Palaearctic  Region  treats  them  again  as  one  variable  species 
under  the  name  G.  fracticornis. 

While  working  on  the  revision  of  the  subfamily  Xantholininae  of  Amer¬ 
ica  north  of  Mexico,  and  since  G.  fracticornis  was  recorded  from  North 
America  (Moore  &  Legner  1975:76),  I  was  concerned  with  the  problem  of 
whether  really  2  species  are  involved,  and  if  so,  which  one(s)  occur  in  North 
America.  A  comparative  study  of  both  the  palaearctic  and  nearctic  material 
showed  beyond  doubt  that  1)  Lohse’s  concept  of  2  species  (Lohse  1958:120- 
122)  was  correct,  and  2)  only  one  of  these  species  (G.  fracticornis)  occurs  in 
North  America. 

The  differences  between  these  2  species  were  outlined  by  Lohse  (1958:121- 
122);  1964:161-162),  Palm  (1963:46-47),  and  Szujecki  (1976:20),  and  I  refer  to 
these  papers  for  details.  However,  it  should  be  emphasized  that  both  species 
are  rather  variable  in  shape  of  the  head  and  its  punctation;  therefore,  the 
differences  given  by  the  above  authors  and  in  the  key  below  may  not  be  well 
pronounced  in  all  specimens.  On  the  other  hand,  the  male  aedoeagus,  and 
its  internal  sac  in  particular,  provides  excellent  characters  and  should  be 
used  for  distinguishing  specimens  which  are  intermediate  in  external  charac¬ 
ters. 

The  following  key  should  be  used  to  distinguish  the  2  species: 

1.  Aedoeagus  larger  and  more  voluminous,  parameres  stronger 
and  stouter;  internal  sac  large  and  voluminous,  with  dark 
bulky  middle  portion,  densely  covered  with  fine  scale-like 
structures  (Figs.  1,  3).  Head  longer  (index  l/w  =  1.15),  slightly 
dilated  posteriorly  with  lateral  margins  more  or  less  arcuate, 
posterior  angles  obtusely  rounded,  temporal  denticle  less  dis¬ 
tinct;  coarse  punctation  of  head  more  extensive,  leaving  at 
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most  small  area  on  vertex  free.  Average  size  slightly  larger. 
Length  6.5-8. 7  mm .  G.  punctulatus  (Payk.) 

1'.  Aedoeagus  smaller  and  less  voluminous,  parameres  weaker 
and  slenderer;  internal  sac  smaller  and  less  voluminous, 
middle  portion  narrow,  not  appreciably  darker  than  rest  of 
internal  sac,  covered  with  similar  scale-like  structures  (Figs. 

2,  4).  Head  shorter  (index  l/w=1.07),  usually  slightly  dilated 
posteriorly  with  lateral  margins  almost  straight,  posterior 
angles  more  angulate,  temporal  denticle  more  distinct;  coarse 
punctation  of  head  less  extensive,  leaving  rather  large  area  on 
vertex  free.  Average  size  slightly  smaller.  Length  6.4-8. 2  mm. ... 

. G.  fracticornis  (Mull.) 


The  name  Staphylinus  punctulatus  Paykull  1789  is  actually  not  valid, 
being  preoccupied  by  Staphylinus  punctulatus  Goeze  1777  (see  above).  How¬ 
ever,  I  agree  completely  with  Pope  (1977:XI)  that  the  existing  long-standing 
usage  of  junior  primary  homonyms  that  have  been  stable  in  the  literature 
for  50  or  more  years  should  be  validated  by  a  ruling  by  the  International 
Commission  on  Zoological  Nomenclature.  For  this  reason,  I  feel  that  we 
should  continue  to  apply  the  name  G.  punctulatus  in  its  long-standing  cur¬ 
rent  usage. 

Both  G.  fracticornis  and  G.  punctulatus  are  common  and  widely  dis¬ 
tributed  in  Europe,  and  do  not  significantly  differ  in  their  habitat  require¬ 
ments.  It  is  therefore  surprising  that  G.  punctulatus,  which  should  have  had 
an  equal  opportunity  of  being  introduced  into  North  America  as  G.  frac¬ 
ticornis,  does  not  occur  there.  G.  fracticornis,  on  the  other  hand,  was  intro¬ 
duced  from  Europe  a  long  time  ago  (probably  in  the  early  19th  century) 
and  was  known  to  early  North  American  authors  under  the  name  G.  ob- 
sidianus  (Melsh.).  It  is  now  very  common  and  has  a  wide  transcontinental 
distribution. 

Idiolinus  Csy. 

Idiolinus  Casey  1906:368,  375 

Echinophallus  Coiffait  1956:60  (new  synonymy) 

Casey  (1906:368,  375)  erected  this  genus  for  the  Palaearctic  species  Xan- 
tholinus  crassicornis  Hochh.  Since  this  species  was  the  only  one  included,  it 
automatically  became  the  type-species  of  the  genus,  by  monotypy.  Two 
years  later,  Reitter  (1908:26)  included  this  species,  together  with  4  other 
species,  in  his  new  subgenus  Typhlolinus  of  the  genus  Xantholinus  Dej.2  Bern- 
hauer  &  Schubert  (1914:300)  listed  Idiolinus  as  a  synonym  of  the  subgenus 
Xantholinus.  Modern  authors  continued  to  treat  Idiolinus  in  the  same  way, 
until  Blackwelder  (1952:405)  reasoned  that  it  actually  is  the  valid  name 
for  the  old  subgenus  “Xantholinus”  (see  Blackwelder,  l.c.,  for  details). 

In  1956,  Coiffait  (1956:60)  erected  the  subgenus  Echinophallus  for  3 
Palaearctic  Xantholinus  species  and  designated  X.  translucidus  Scriba  as  the 
type-species.  In  1972,  the  same  author  (Coiffait  1972:224,  226)  added  2  more 
species  to  this  subgenus,  one  of  them  being  X.  crassicornis.  He  argued  at 
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the  same  time  that  the  name  Idiolinus  cannot  be  used  for  his  subgenus 
Echinophallus  and  listed  (p.  218)  Idiolinus,  together  with  Typhlolinus,  as 
synonyms  of  Xantholinus ;  his  reasons,  however,  were  completely  irrele¬ 
vant.  Idiolinus  was  validly  described  and  its  type-species  designation  is  also 
valid.  Therefore,  as  long  as  both  X.  translucidus  and  X.  crassicornis  are 
assigned  to  the  same  subgenus,  the  senior  name  Idiolinus  has  priority  and 
must  replace  the  junior  name  Echinophallus  which  becomes  a  junior  syn¬ 
onym  of  Idiolinus. 


Typhlolinus  Reitt. 

Typhlolinus  Reitter  1908:25 

Helicophallus  Coiffait  1956:70  (new  synonymy) 

Reitter  (1908:25)  used  this  name  for  a  new  subgenus  of  the  genus  Xan¬ 
tholinus  and  assigned  5  palaearctic  species  to  it,  including  X.  crassicornis 
(see  also  under  Idiolinus ).  Blackwelder  (1943:474)  designated  X.  hungaricus 
Reitt.  as  the  type-species  of  Typhlolinus  and  subsequently,  in  1956,  Coiffait 
(1956:71)  designated  X.  corallinus  Reitt.  as  the  type-species  of  Typhlolinus. 
The  latter  designation  is  invalid  because  of  the  previously  valid  type- 
species  designation  by  Blackwelder. 

Coiffait  (1956:70)  erected  the  subgenus  Helicophallus  for  4  palaearctic 
Xantholinus  species  and  designated  X.  rufipes  Luc.  as  the  type-species.  At 
the  same  time  he  mentioned  (p.  71)  that  Helicophallus  might  be  identical 
with  Typhlolinus.  In  1972,  the  same  author  (Coiffait  1972:249-256)  added 
many  other  species  to  the  subgenus  Helicophallus,  including  X.  hungaricus 
(listed  as  a  synonym  of  X.  distans  Muls.  et  Rey— see  p.  302),  and  argued  at 
the  same  time  that  Typhlolinus  cannot  be  retained  as  a  valid  subgenus  (p. 
221).  His  arguments  were  completely  invalid  because  Typhlolinus  was 
validly  described  and  its  type-species  designation  (Blackwelder  1943:474) 
was  also  valid.  Therefore,  as  long  as  both  X.  rufipes  and  X.  hungaricus  are 
assigned  to  the  same  subgenus,  the  senior  name  Typhlolinus  has  priority  and 
must  replace  the  name  Helicophallus  which  becomes  a  junior  synonym  of 
Typhlolinus. 

Coiffait  erroneously  (see  above)  considered  X.  corallinus  as  the  type- 
species  of  Typhlolinus.  In  his  1972  paper,  he  assigned  this  species  to  the  sub¬ 
genus  Calolinus  Coiff.  (p.  227),  and  therefore  compared  Typhlolinus  with 
Calolinus  rather  than  Helicophallus.  Regardless  of  Coiffait’s  reasons  (p. 
218)  as  to  why  the  name  Typhlolinus  could  not  be  used  for  the  subgenus 
Calolinus,  Typhlolinus  with  X.  hungaricus  as  the  type-species  as  designated 
by  Blackwelder  (see  above)  is  clearly  different  from  Calolinus. 
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Figs.  1-2,  aedoeagus:  1,  Gyrohypnus  punctulatus  (Payk).  2,  Gyrohypnus 
fracticornis  (Miill.). 
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Figs.  3-4,  extracted  (not  evaginated)  internal  sacs  of  aedoeagi:  3,  Gyro- 
hypnus  punctulatus  (Payk.).  4,  Gyrohypnus  fracticornis  (Mull.). 
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Figs.  5-7,  Neoxantholinus  filarius  (Er.)  (lectotype):  5,  aedoeagus.  6,  ster- 
nite  of  male  genital  segment.  7,  tergite  of  male  genital  segment. 
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HYDRADEPHAGA  (COLEOPTERA)  OF  ALABAMA 
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Abstract 

The  Alabama  fauna  in  the  aquatic  beetle  families  Haliplidae,  Dytisci- 
dae,  Noteridae,  and  Gyrinidae  consists  of  120  described  species. 


For  the  past  few  years,  the  writer  has  been  collecting  and  studying  mem¬ 
bers  of  the  aquatic  beetle  families  Haliplidae,  Dytiscidae,  Noteridae,  and 
Gyrinidae,  in  Alabama.  The  many  physiographic  regions  in  the  state  and  the 
concomitant  diversity  of  habitats  create  conditions  which  favor  a  diverse 
water  beetle  fauna. 

A  number  of  taxonomic  problems  exist  in  the  genera  represented  within 
the  four  families.  In  the  Dytiscidae,  the  huge  genus  Hydroporus  comprises  a 
confusing  array  of  nominal  species.  Revisionary  studies  are  especially 
needed  in  the  pulcher-undulatus  group  and  the  oblitus  group.  In  the  Noteri¬ 
dae,  the  genus  Suphisellus  is  badly  in  need  of  revision. 

Further  problems  of  identification  result  from  geographic  variation  in 
species  whose  type-localities  lie  far  to  the  north  or  in  peninsular  Florida. 
Additionally,  anomalous  or  chaotic  patterns  of  variation  exist  which  are 
seemingly  the  result  of  ecotypic  or  ecophenotypic  variation.  These  phe¬ 
nomena  have  been  poorly  studied  in  insects,  and  almost  nothing  is  known 
about  their  significance  in  aquatic  forms. 

Because  many  elements  of  the  Alabama  fauna  may  be  of  interest  to 
other  workers,  a  preliminary  checklist  is  presented  here.  With  a  few  excep¬ 
tions,  geographic  variation  in  the  species  has  been  incompletely  studied. 
Therefore,  subspecific  names  have  not  been  included.  Question  marks  (?) 
denote  species  that  can  only  be  identified  tentatively  without  revisionary 
work. 

Loding  (1945)  reported  55  species  from  Alabama  among  the  4  families 
considered  here.  Young  (1954)  reported  121  species  among  the  Hydradephaga 
of  Florida.  Further  work  has  brought  the  Florida  total  to  approximately 
130  species.  The  Alabama  fauna  is  represented  by  120  described  species.  Spec¬ 
imens  of  a  number  of  undescribed  forms  are  available.  More  intensive  work, 
especially  in  the  northern  portions  of  the  state  could  probably  bring  the 
Alabama  total  to  between  130  and  140  species. 

The  bulk  of  the  specimens  on  which  this  list  is  based  are  deposited  in  the 
Auburn  University  Insect  Museum  (APIC). 

Family  Haliplidae 

Haliplus  annulatus  Roberts 
Haliplus  fasciatus  Aube 
Haliplus  leupardus  Roberts 
Haliplus  punctatus  Aube 


Haliplus  triopsis  Say 

Peltodytes  dunavani  Young 
Peltodytes  duodecempunctatus  (Sav) 
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Peltodytes  floridensis  Matheson 
Peltodytes  lengi  Roberts 
Peltodytes  muticus  (LeConte) 


Family  Dytiscidae 

Laccophilus  fasciatus  Aube 
Laccophilus  gentilis  LeConte 
Laccophilus  maculosus  Germar 
Laccophilus  proximus  Say 
Laccophilus  schwarzi  Fall 
Laccophilus  undatus  Aube 

Hydrovatus  platycornis  Young 
Hydrovatus pustulatus  Melsheimer 

IDesmopachria  convexa  Aube 
IDesmopachria  grana  (LeConte) 

Hygrotus  acaroides  (LeConte) 
Hygrotus  nubilus  (LeConte) 

U varus  granarius  (Aube) 

U varus  lacustris  (Say) 

VJvarus  suburbanus  (Fall) 

Liodessus  affinus  (Say) 

Liodessus  flavicollis  (LeConte) 
Liodessus  fuscatus  (Crotch) 

Neobidessus pullus  (LeConte) 

Bidessonotus  inconspicuus  (LeConte) 
Bidessonotus  longovalis  (Blatchley) 
Bidessonotus pulicarius  (Aube) 

Anodochilus  exiguus  (Aube) 

Celina  angustata  (Aube) 

Celina  contiger  Guignot 
Celina  grossula  LeConte 
Celina  slossoni  Mutchler 

Hydroporus  aulicus  Aube 
Hydroporus  blanchardi  Sherman 
Hydroporus  carolinus  Fall 
Hydroporus  cimicoides  Sharp 
Hydroporus  clypealis  Sharp 
Hydroporus  dilatatus  Fall 
Hydroporus  dixianus  Fall 
Hydroporus  effeminatus  Fall 
? Hydroporus  filiolus  Fall 
Hydroporus  hebes  Fall 
Hydroporus  hybridus  Aube 
Hydroporus  lobatus  Sharp 
Hydroporus  lynceus  Sharp 
Hydroporus  mellitus  LeConte 
Hydroporus  mixtus  LeConte 
Hydroporus  niger  Say 
? Hydroporus  oblitus  Aube 
? Hydroporus  paugus  Fall 
Hydroprous  pilatei  Fall 


Peltodytes  oppositus  Roberts 
Peltodytes  sexmaculatus  Roberts 
Peltodytes  shermani  Roberts 


Hydroporus  pulcher  LeConte 
Hydroporus  ruficeps  Sharp 
Hydroporus  rufilabris  Sharp 
Hydroporus  shermani  Fall 
Hydroporus  signatus  Sharp 
Hydroporus  stagnalis  G.  and  H. 
Hydroporus  striatopunctatus  Melsheimer 
Hydroporus  sulcipennis  Fall 
Hydroporus  undulatus  Say 
Hydroporus  venustus  LeConte 
Hydroporus  vittatipennis  G.  and  H. 

Laccornis  deltoides  (Fall) 

Agabus  aeruginosus  Aube 
Agabus  disintegratus  (Crotch) 

Agabus  gagates  Aube 
Agabus  johannis  Fall 
Agabus  punctatus  Melsheimer 
Agabus  semivittatus  LeConte 
Agabus  seriatus  Say 

Ilybius  oblitus  Sharp 

Matus  bicarinatus  (Say) 

Matus  leechi  Young 
Matus  ovatus  Leech 

Copelatus  caelatipennis  Aube 
Copelatus  chevrolati  Aube 
Copelatus glyphicus  (Say) 

Copelatus  punctulatus  Aube 

Coptotomus  interrogatus  (Fabricius) 

Hoperius planatus  Fall 

Rhantus  calidus  (Fabricius) 

IDytiscus  fasciventris  Say 

Hydaticus  bimarginatus  (Say) 

Acilius  fraternus  (Harris) 

Thermonectus  basillaris  (Harris) 
Thermonectus  nigrofasciatus  (Aube) 

Graphoderus  liberus  (Say) 

Cybister  fimbriolatus  (Say) 
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Family  Noteridae 

Notomicrus  nanulus  (LeConte) 

Suphis  inflatus  (LeConte) 

Hydrocanthus  tricolor  (Say) 
Hydrocanthus  oblongus  Sharp 

Family  Gyrinidae 

Dineutus  assimilis  Kirby 
Dineutus  carolinus  LeConte 
Dineutus  cilia tus  (Forsberg) 
Dineutus  discolor  Aube 
Dineutus  emarginatus  (Say) 
Dineutus  horni  Roberts 
Dineutus  nigrior  Roberts 
Dineutus  serrulatus  LeConte 


ISuphisellus  bicolor  { Say) 
?Suphisellus gibbulus  (Aube) 
Suphisellus puncticollis  (Crotch) 
ISuphisellus punctipennis  (Sharp) 


Gyrinus  analis  Say 
Gyrinus  elevatus  LeConte 
Gyrinus  marginellus  Fall 
Gyrinus  pachysomus  Fall 
Gyrinus  rockinghamensis  LeConte 
Gyrinus  woodruffi  Fall 

Gyretes  tricolor  Young 
IGyretes  sinuatus  LeConte 
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MASS  EMERGENCE  OF  PRIONUS  EMARGINATUS 
(SAY)  (COLEOPTERA:  CERAMBYCIDAE) 

Darryl  T.  Gwynne  and  Bruce  B.  Hostetler 

Department  of  Zoology  and  Entomology,  Colorado  State  University, 

Fort  Collins,  CO  80523 


On  the  morning  of  July  5,  1977  we  observed  a  mass  emergence  of  adult 
cerambycids,  Prionus  emarginatus  (Say),  following  a  heavy  night  rain  (0.8 
cm)  at  the  Great  Sand  Dunes  National  Monument  (San  Luis  Valley)  in 
southern  Colorado.  Hundreds  of  beetles  emerged  in  a  flat  area  of  sand  and 
sparse  vegetation  just  south  of  the  main  dunes.  The  vegetation  of  this  area 
is  characterized  by  sparse  growth  of  a  scurf  pea,  Psoralia  lanceolata  Pursh; 
blowout  grass,  Reclfieldia  flexuosa  (Thurb.)  Vasey;  and  indian  ricegrass, 
Oryzopsis  hymenoides  (Roem.  and  Schult.)  Rickler.  The  predominant  spe¬ 
cies  was  the  ricegrass. 
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Male  and  female  beetles  were  easily  distinguished  by  antennal  di¬ 
morphism:  pectinate  in  males,  serrate  in  females.  Many  mating  pairs  were 
observed.  One  male  located  about  3  m  away  from  a  female  moved  toward 
her  in  a  sinuous  manner  with  legs  and  antennae  extended,  reached  her  and 
climbed  onto  her  back,  and  mated.  Apparently  the  male  uses  his  elaborate 
antennae  to  locate  the  female  by  using  chemical  cues,  as  reported  for  other 
cerambycid  species  (Linsley  1959).  Although  both  sexes  produce  sounds 
when  disturbed,  no  sounds  were  heard  during  pair  formation  or  copulation. 

Many  females  were  observed  digging  oviposition  holes  in  the  sand.  The 
long  ovipositor  was  extended  and  a  small  clutch  of  eggs  deposited.  The 
ovipositor  of  one  female  pulled  from  her  oviposition  hole  was  extended  to 
half  the  length  of  her  body.  Holes  were  not  completely  filled  by  the  fe¬ 
male  after  oviposition  and  were  easily  found.  Six  clutches  of  eggs  were  ex¬ 
cavated.  Mean  clutch  depth  was  6.4  cm  (range  5-8  cm)  and  mean  clutch 
size  was  3.8  eggs  (range  2-6).  Each  female  apparently  lays  more  than  one 
clutch;  one  female  which  had  laid  a  clutch  of  4  eggs  was  dissected,  and  37 
eggs  remained  in  her  abdomen. 

Eggs  are  reported  to  hatch  in  30  days  and  the  larvae  to  feed  on  the  roots 
of  grasses.  The  larvae  require  three  years  to  mature  and  then  pupate  in  an 
earthen  cell  (Craighead  1923).  At  the  Great  Sand  Dunes  National  Monu¬ 
ment  the  larvae  probably  feed  on  the  roots  of  indian  ricegrass. 

Few  live  beetles  remained  in  the  area  the  day  after  emergence,  although 
many  dead  and  dying  beetles  were  present  on  the  sand  surface.  Many  had 
been  preyed  upon.  Their  abdomens  and  thoraces  were  often  missing,  and 
many  had  their  mouthparts  still  moving. 

The  San  Luis  Valley  is  the  driest  area  in  Colorado,  with  an  average  of 
16.5  cm  of  precipitation  per  year  (Armstrong  1972),  and  most  precipitation 
results  from  occasional  afternoon  summer  thunderstorms.  The  mass  emer¬ 
gence  of  P.  emarginatus  was  apparently  triggered  by  the  heavy  rain  of  the 
previous  night.  Up  to  100%  emergence  of  individuals  has  been  reported  for 
certain  cerambycid  species  after  heavy  rains  (Linsley  1959). 
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THE  AMERICAN  SPECIES  OF  TROCHOIDEUS 
(COLEOPTERA:  ENDOMYCHIDAE) 

H. F.  Strohecker 

Department  of  Biology,  University  of  Miami, 

Coral  Gables,  FL  33124 

Abstract 

Redescriptions  are  given  of  Trochoideus  americanus  from  the  Ger- 
staecker  “types”,  of  T.  goudoti  from  specimens  taken  near  the  type  locality, 
of  T.  peruvianus  from  the  holotype  and  other  material,  and  of  T.  coeloan- 
tennatus  from  type  material.  Three  new  species  are  described:  T.  boliviensis 
from  La  Paz  and  Beni,  Bolivia;  T.  masoni  from  Magdalena,  Colombia;  and 
T.  mexicanus  from  Chiapas,  Mexico. 


Receipt  of  specimens  of  this  genus  during  the  past  several  years  has  led 
me  to  recall  some  material  previously  studied  and  to  attempt  a  synopsis 
of  the  American  species.  This  effort  is  handicapped  by  my  inability  to  find 
type  material  of  T.  americanus  or  the  single  type  of  T.  goudoti.  My  ap¬ 
proach  to  this  problem  is  noted  in  the  discussions  of  these  species.  It  seems 
to  have  been  the  custom  hitherto  to  name  all  American  material  T.  ameri¬ 
canus. 


Genus  Trochoideus  Westwood 


Trochoideus  Westwood  1833:673.  Type  species:  Paussus  cruciatus  Dalman. 

No  generic  synonyms  have  been  combined  with  American  specific  names. 

The  general  form  of  all  species  of  this  circumtropical  genus  is  similar. 
Head  broad,  eyes  hemispheric  and  protuberant.  Pronotum  widest  at  or  in 
front  of  middle,  front  angles  briefly  obtuse,  sides  convergent  basad,  some¬ 
times  sinuately  so,  hind  angles  rectangular,  disc  roundly  and  rather 
strongly  convex.  In  American  species  the  base  of  pronotum  has  a  triangular 
or  parabolic  impression  at  middle  and  the  area  within  hind  angles  is  trans¬ 
versely  impressed.  Elytra  long,  shoulders  rounded,  sometimes  with  a  pale 
spot,  sides  subparallel  or  gradually  convergent  from  anterior  third.  The 
mouthparts  have  been  figured  by  Gerstaecker  (1858:  pi.  3,  fig.  50,  m,  u,  x). 
Labial  palps  large,  last  article  cup-shaped.  Front  coxae  subconical,  con¬ 
tiguous.  Middle  coxae  well  separated,  the  cavity  closed  by  epimeron.  Hind 
coxae  widely  separated.  Tarsi  4-jointed,  unlobed  in  American  species.  An¬ 
tenna  short  and  stout,  of  4-7  articles.  In  male  (except  T.  boliviensis)  an- 
tennomere  4  is  bulbous,  divided  by  suture  into  dorsal  and  ventral  plates. 
The  suture  crosses  dorsally  near  tip  giving  the  appearance  of  a  fifth  article. 
Close  study  of  the  antenna  of  T.  desjardinsi  and  T.  goudoti  shows  this  ap¬ 
pearance  to  be  due  to  great  medial  (anterior)  expansion  of  antennomere  4, 
the  expansion  folded  under  by  membranous  hinge  on  the  medial  edge.  The 
2  plates  are  capable  of  some  separation,  opening  distally  and  laterally 
(posteriorly). 
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The  antennal  modifications,  recalling  those  of  paussids,  seem  to  be  an 
adaptation  to  life  with  ants  or  termites.  Three  old-world  species  have  been 
taken  from  ant  or  termite  nests  and  records  cited  here  indicate  similar  habits 
in  the  American  species. 

The  material  of  this  study  has  come  from  the  Hungarian  Museum  of 
Natural  History  (MNM),  the  Museum  fur  Naturkunde,  Berlin  (ZMB), 
the  California  Academy  of  Sciences  (CAS),  the  Academy  of  Natural  Sci¬ 
ences,  Philadelphia  (ANSP),  the  U.S.  National  Museum  (USNM),  the  Brit¬ 
ish  Museum  (BMNH)  and  the  University  of  Alberta.  Some  years  ago  I 
compared  specimens  with  the  type  of  T.  peruvianus  in  the  Museum  fur  Tier- 
kunde,  Dresden. 
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Key  to  American  Trochoideus 


Front  femur  with  disto-ventral  tooth,  or  antennomere  4 


greatly  enlarged  (males)  .  2 

Front  femur  simple,  antennomere  4  not  inflated  (females)  .  8 

Pronotum  with  median  sulcus .  3 

Pronotum  without  median  sulcus .  5 


Pronotum  with  percurrent  lateral  sulci .  (3)  T.  mexicanus 

Pronotum  with  lateral  sulci  short  or  absent .  4 

Antenna  not  swollen,  front  femur  with  tooth .  (1)  T.  boliviensis 

Antenna  swollen,  article  3  quadrate .  (2)  T.  americanus 

Antenna  deeply  hollowed  beneath  . (7)  T.  coeloantennatus 

Antenna  flat  beneath  or  nearly  so .  6 

Antennomere  3  strongly  transverse  (dorsal  view)  .  (6)  T.  masoni 

Antennomere  3  more  than  V2  as  long  as  wide  .  7 

Antennomere  4  decidedly  convex  above  in  long  axis . 

. (4)  T.  peruvianus 

Antennomere  4  very  weakly  convex  above  in  long  axis . 

.  (5)  T.  goudoti 


Pronotum  with  median  sulcus .  9 

Pronotum  without  median  sulcus .  10 

Antenna  of  4  articles,  the  last  cylindric .  (2)  T.  americanus 

Antenna  of  5  articles,  the  last  oval .  (1)  T.  boliviensis 


Antennomere  3  subquadrate  or  transverse .  11 

Antennomere  3  distinctly  longer  than  wide  .  12 

Antennomere  4  subequal  to  3 . (4)  T.  peruvianus 

Antennomere  4  much  larger  than  3  .  (6)  T.  masoni 

Parasutural  stria  weak  or  absent . (7)  T.  coeloantennatus 

Parasutural  stria  strong  .  (5)  T.  goudoti 


1.  Trochoideus  boliviensis  Strohecker,  new  species 

Fig.  8,  9, 16 

Brown  below  and  above,  most  of  antenna,  head  and  pronotum  blackish,  legs  and 
last  antennomere  brownish  yellow.  Length  3  mm.  Pronotum  widest  in  front  of  mid- 
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length,  sinuately  but  not  greatly  narrowed  to  base,  marginal  bead  rather  narrow, 
hind  angles  rectangular,  disc  finely  punctate  and  with  a  median  sulcus,  which  widens 
basad  into  a  triangular  impression.  Elytra  3X  as  long  as  and  a  little  wider  at  base 
than  pronotum,  widest  in  anterior  1/3,  thence  gradually  narrowed  caudad,  apices 
abruptly  and  separately  rounded,  parasutural  stria  fine  but  distinct.  Male  with  front 
femur  toothed  on  lower  front  edge  and  excavate  behind  tooth,  front  tibia  wider  be¬ 
yond  proximal  1/3,  antenna  of  4  articles,  1  stout  but  much  longer  than  thick,  2 
shorter  and  slenderer  than  1,  3  much  widened  distad,  4  oval.  Antenna  of  female  with 
5  articles,  1  and  2  similar  to  those  of  male,  3  slender,  cylindric,  4  short  and  widened 
to  apex,  5  oval. 

From  structure  of  antenna  I  judge  this  to  be  the  most  primitive  species 
of  the  genus. 

Holotype  male  from  Bolivia:  La  Paz,  Teopote,  along  Rio  Kaka,  19- 
XII-1966,  Balogh,  Mahunka,  Zicsi,  soil  zoological  expedition,  singled  No. 
483  (MNM). 

Allotype  female  from  Bolivia:  Beni,  2  km  N  Guayaramerin,  23-XI- 
1966,  Balogh,  Mahunka,  Zicsi,  beaten  from  vegetation,  soil  zoological  ex¬ 
pedition  No.  398  (MNM). 

Paratype  male  with  same  data  as  holotype  (author). 

2.  Trochoideus  americanus  Buquet 
Fig.  3,  4 

Trochoideus  americanus  Buquet  1840:174;  Gerstaecker  1858:387,  pi.  3  fig.  33-35. 

Dark  reddish  brown  with  yellow  pubescence,  pronotum,  head  and  antenna  darker, 
blackish,  elytral  umbones  pale.  Length  3.5-4  mm.  Antenna  of  male  (dorsal  view) 
with  article  1  subglobose,  2  much  shorter,  stout,  3  very  wide,  subquadrate,  4  as  wide 
at  base  as  3,  slightly  widened  distad,  apex  broadly  rounded;  of  female  with  article  1 
briefly  clavate,  2  short,  slightly  transverse,  3  about  IV2X  as  long  as  wide,  4  cylindric, 
about  as  long  as  1-3  combined.  Pronotum  widest  before  middle,  sinuately  narrowed 
to  base,  hind  angles  somewhat  carinate,  rectangular,  median  sulcus  evanescent 
toward  front.  Elytra  with  prominent  umbones  and  slightly  tumid  basad  along  suture, 
parasutural  stria  distinct. 

No  type  material  is  known  to  me.  The  description  above  and  figures  are 
based  on  a  pair  of  Gerstaecker  “types”  (ZMB  21888),  the  male  with  label 
“Columbia  Mer.”. 

3.  Trochoideus  mexicanus  Strohecker,  new  species 

Fig.  1,  5 

Dark  brown,  shining,  tip  of  antenna  yellowish.  Pubescence  moderately  thick, 
semi-erect.  Length  4.5  mm.  Antenna  of  male  1.3  mm  long,  article  1  strongly  clavate 
(dorsal  view),  2  much  narrower,  transverse,  3  rapidly  widened  from  base,  slightly 
wider  than  long,  4  as  wide  at  base  as  3,  gradually  wider  to  middle  then  evenly  nar¬ 
rowed  to  the  rounded  apex.  Pronotum  2/3  as  long  as  wide,  widest  near  mid-length, 
gradually  but  not  sinuately  narrowed  to  base,  marginal  bead  rather  wide,  median 
sulcus  percurrent,  lateral  sulci  very  conspicuous,  reaching  into  anterior  1/4  of  disc 
and  continued  as  fine  grooves  into  the  front  angles.  Elytra  3X  as  long  as  pronotum, 
of  usual  form,  densely  and  finely  punctate,  parasutural  stria  well  impressed. 

Holotype  male  from  Mexico:  Chiapas,  San  Quintin,  230  m,  rain-forest, 
5-20. II. 1966,  G.  E.  Ball,  D.  R.  Whitehead  (author). 

Paratypes:  2  males  with  same  data  as  holotype  (USNM;  author). 

4.  Trochoideus  peruvianus  Kirsch 
Fig.  6,  7 

Trochoideus  peruvianus  Kirsch  1876:116. 

Dark  brown  to  black,  shining,  tip  of  antenna  and  abdominal  sternites  paler,  pu- 
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bescence  yellowish  browrn.  Length  3.5-4  mm.  Antenna  of  male  of  typical  structure, 
article  3  decidedly  transverse,  4  rather  bulbous,  much  rounded  at  sides  and  above. 
Antenna  of  female  with  7  articles,  the  last  3  closely  united  and  somewhat  flattened. 
Pronotum  widest  in  front  of  middle,  strongly  and  sinuately  narrowed  to  base, 
marginal  bead  narrow,  disc  strongly  convex,  finely  punctate,  without  median  sulcus 
but  with  the  usual  3  basal  impressions.  Elytra  wider  at  base  than  pronotum,  sub¬ 
parallel,  abruptly  rounded  to  apex,  parasutural  stria  complete. 


Holotype  male  from  Peru  in  Museum  fur  Tierkunde,  Dresden.  Colom¬ 
bia:  Cauca,  6  mi  W  of  Cali,  1630  m,  20. III. 1955,  E.  I.  Schlinger,  E.  S.  Ross, 
7  males,  female  (CAS;  author);  Caldas,  2  mi  W  of  Calarca,  1500  m,  8-III- 
1955,  Schlinger,  Ross,  female  (CAS). 


5.  Trochoideus  goudoti  Guerin 
Fig.  2, 10,11 

Trochoideus  goudotii  Guerin  1857:191;  Gerstaecker  1858:387,  415. 
Trochoideus  goudoti  Csiki  1910:15. 

Trochoideus  americanus  Gorham  1899:258  (not  of  Buquet). 
Trochoideus  americanus  Strohecker  1953:  pi.  2,  fig.  20  (not  of  Buquet). 


Figs.  1-16.  1)  Tr'ochoideus  mexicanus- pronotum.  2)  T.  goudoti- pronotum. 
Figs.  3-15  antenna,  dorsal  view  except  14  (ventral).  3)  T.  americanus- male. 
4)  Id. -female.  5)  T.  mexicanus-msXe.  6)  T.  peruvianus- male.  7)  Id. -female. 
8)  T.  boliviensis- male  9)  Id. -female.  10)  T.  goudoti-made.  11)  Id. -female. 
12)  T.  masoni- male.  13)  Id. -female.  14)  T.  coeloantennatus- male.  15)  Id.- 
female.  16)  T.  boliviensis- front  femur  of  male. 
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Very  similar  to  T.  peruvianus  but  with  pronotum  more  broadly  margined,  an- 
tennomere  4  of  male  more  elongate  and  feebly  convex  above  in  long  axis,  antenno- 
mere  3  of  female  longer  than  wide.  Length  4  mm. 

Described  from  a  single  female  from  “les  montagnes  appelees  Tolima 
en  Colombie”.  I  have  not  been  able  to  find  this  specimen.  Gerstaecker  sug¬ 
gested  synonymy  of  T.  goudotii  with  T.  americanus  but  in  a  later  note  de¬ 
clared  that  he  could  not  assign  the  Guerin  name  to  the  genus  Trochoideus. 

While  it  seems  probable  that  Guerin,  who  had  described  the  old-world 
species  T.  desjardinsi,  gave  the  insect  proper  generic  placement,  the  only 
clue  to  its  specific  identity  is  the  description  of  the  antenna,  which  is  noted 
as  having  5  articles,  the  last  almost  as  long  as  the  preceding  4  combined.  In 
the  females  now  under  study  the  last  3  antennomeres  are  closely  united 
and  may  appear  as  a  single  article.  Some  of  the  specimens  cited  below  come 
from  the  area  of  the  type  locality  of  T.  goudoti  and  are  used  to  recognize  the 
species. 

Colombia:  Cundinamarca,  Finca  Bella  Vista  nr.  Sasaima,  under  rocks 
and  leaves  on  ground,  7-IV-65,  male;  in  leaf-soil  compost  dominated  by 
large  termite,  9-IV-65,  female,  P.  R.  Craig  (CAS);  10  mi  W  of  Villeta, 
1660  m,  15-III-55,  2  females,  E.  I.  Schlinger  &  E.  S.  Ross  (CAS;  author). 
Colombia,  male,  female  (BMNH).  USNM  has  15  males,  20  females  inter¬ 
cepted  in  Puerto  Rico,  Hoboken  and  San  Francisco  on  orchids  shipped  from 
Colombia.  Panama:  Volcan  de  Chiriqui,  2000-4000  ft,  male,  Champion 
(BMNH).  Costa  Rica:  Reventazon  Rd.,  Juan  Vinas,  in  bromeliad,  female, 
P.  P.  Calvert;  Turrialba,  650  m,  male;  Hamburgfarm,  Reventazon  Ebene, 
Limon,  welkem  Blatt  von  Musa  sapientum,  26-X-34,  female,  F.  Never- 
mann;  Nevermann  ex  coll  Zeledon,  Eutermes,  2  males  (USNM). 


6.  Trochoideus  masoni  Strohecker,  new  species 

Fig.  12, 13 

Venter  and  dorsum  shining  black,  elytra  with  a  reddish  yellow  spot  on  shoulder, 
legs,  including  coxae,  last  2  sternites  and  antenna  yellowish  brown.  Length  4  mm. 
Pronotum  without  median  sulcus  but  with  the  usual  3  impressions  at  base,  widest 
before  mid-length,  sinuately  narrowed  basad,  marginal  bead  narrow,  disc  minutely 
punctate,  somewhat  rugosely  punctate  at  sides.  Elytra  nearly  3X  as  long  as  and 
wider  at  base  than  pronotum,  shoulders  rounded,  widest  before  middle,  thence  gradu¬ 
ally  narrowed  with  apices  rounded  together,  disc  finely  punctate  and  with  oblique 
grayish  pubescence.  This  description  drawn  from  holotype:  another  male  and  a  fe¬ 
male  are  callow  and  brown  rather  than  black.  Antenna  of  male  with  article  1  sub- 
globose,  2  short,  transverse  and  laterally  acuminate,  3  strongly  transverse,  later¬ 
ally  angulate,  4  long-oval,  broadly  rounded  at  apex,  the  apparent  fifth  article  very 
short.  Antenna  of  female  of  7  articles,  the  last  3  closely  united  and  flattened. 

Holotype  male  from  Colombia:  Magdalena,  Sierra  de  S.  Lorenzo,  Cin¬ 
cinnati  Trail,  4-6000  ft,  19-VII-1920,  F.  R.  Mason  (ANSP). 

Allotype  female  with  same  data  as  holotype  (ANSP). 

Paratype  male  with  same  data  (author). 


7.  Trochoideus  coeloantennatus  Strohecker 

Fig.  14, 15 

Troichoideus  coeloantennatus  Strohecker  1943:391,  fig.  12,  a-c. 

Brown,  antenna  and  legs  yellowish.  Paler  specimens  may  show  a  yellowish 
stripe  along  suture.  Length  3  mm.  Pronotum  roundly  widest  before  middle,  sub- 
sinuately  narrowed  to  base,  without  median  sulcus  but  with  3  basal  impressions. 
Elytra  but  little  wider  at  base  than  pronotum,  gently  widened  to  near  middle, 
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thence  gradually  convergent.  Antenna  of  male  with  first  2  articles  as  described  for 
other  species,  articles  3  and  4  together  forming  a  large  bulb  with  nipple-like  apex. 
The  under  surface  of  this  bulb  is  deeply  concave.  Antenna  of  female  with  4  articles, 
1  and  2  as  in  male,  3  obconic,  widened  distad  to  2X  or  more  its  basal  width,  4  subequal 
in  length  to  3,  widened  toward  apex,  which  ends  in  a  small  nipple-like  eminence. 

Holotype  male  (USNM  55892),  allotype  female  and  2  paratype  males 
from  Argentina:  Jujuy,  El  Quemado,  G.  L.  Harrington,  reported  in  1943. 
Argentina:  Jujuy,  male  (BMNH);  Salta,  Embarcation,  6-II-1950,  R.  Gol- 
bach,  male  (MNM). 
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NOTES  ON  THE  DISTRIBUTION  AND  BIOLOGY  OF  CERTAIN 
BUPRESTIDAE  AND  CERAMBYCIDAE  (COLEOPTERA):  PART  II 

George  C.  Walters,  Jr. 

3650  Watseka,  Apt.  2,  Los  Angeles,  CA  90034 

Abstract 

Biological  and  distributional  data  are  presented  for  certain  species  in  some  genera 
of  Buprestidae  ( Glyptoscelimorpha ,  Hippomelas,  Actenodes,  Acmaeoderoides, 
Agrilus)  and  Cerambycidae  ( Crossidius j. 


These  notes  are  based  on  collections  made  in  California  and  Arizona.  Unless 
otherwise  indicated  specimens  are  in  each  collector’s  collection.  Abbreviations  for 
collection  names  follow  Arnett  and  Samuelson  (1969).  Following  the  dates  the 
number  in  parenthesis  indicates  the  specimens  collected. 

Buprestidae 

Glyptoscelimorpha  marmorata  Horn,  1893:137.  Chamberlin  (1926)  recorded  this 
species  from  southern  California;  however,  biological  information  is  lacking.  It  there¬ 
fore  seems  important  to  record  this  species  in  northern  California  and  the  adults  on 
Juniperus  California  Carr.,  CALIFORNIA:  Los  Angeles  Co.,  Vincent,  7-VIII-54(l); 
10- VIII-60(  1 ),  G.  H.  Nelson;  4.5  mi.  S  Palmdale,  14-VI-58  (17),  R.  L.  Westcott;  The 
Oaks,  31-VII-65  (42);  4-VIII-73  (31);  30-VIII-76  (16),  G.  C.  Walters;  Mint  Cnyn.,  2- 
VII-64  (7),  G.  C.  Walters;  Kern  Co.,  1.5  mi.  E.  Frazier  Park,  19-VI-60  (4),  R.  L.  West¬ 
cott;  2  mi.  SW  Lebec,  15-VII-72  (7),  30-VII-76  (43),  G.  C.  Walters;  Mendocino  Co., 
15  mi.  E  Hopland,  29-V-68(l),  D.  G.  Kissinger  (GHNC). 

Hippomelas  dianae  Heifer,  1954:117.  Linsley  (1976)  recorded  specimens  on  Erio- 
gonum  deserticola  Wats.  To  further  increase  our  knowledge  the  following  informa¬ 
tion  is  presented.  This  species,  usually  collected  on  Ephedra,  was  collected  on 
Eriogonum  deserticola  Wats,  CALIFORNIA:  Imperial  Co.,  Glamis,  9-VIII-75  (92), 
G.  C.  Walters  and  V.  Lucksan  (GCWC).  Both  plants  are  abundant  in  the  area;  how¬ 
ever,  no  specimens  were  observed  on  the  former  plant.  The  flowers  of  Eriogonum 
deserticola  are  yellow  and  the  stems  white.  Male  Hippomelas  dianae  were  covered 
with  a  yellowish  pulverulence  and  were  collected  on  the  flowers,  whereas  the  fe¬ 
males  have  whitish  pulverulence  and  were  collected  on  the  stems. 

Actenodes  calcarata  (Chevrolat),  1834:35.  This  species  has  been  mentioned  as  oc¬ 
curring  in  the  desert  region  of  southeast  California  (Fisher  1942);  however,  no  spe¬ 
cific  location  was  mentioned.  Specimens  were  collected  at  CALIFORNIA:  Imperial 
Co.,  5  mi.  NW  Glamis,  28-VIII-77  (25),  D.  S.  Verity  and  28-VIII-77  (23),  G.  C.  Walters 
on  small  half  dead  scrub  trees  of  Cercidium  floridum  located,  usually  on  the  north¬ 
west  side,  approximately  100  to  200  feet  from  washes.  No  specimens  were  collected 
on  Cercidium  floridum  trees  with  lush  foliage  in  the  washes. 

Actenodes  arizonica  Knull,  1927:115.  Fisher  (1942)  recorded  this  species  from 
California;  however,  no  biological  information  was  furnished.  Nelson  (1962)  re¬ 
corded  it  in  Arizona  on  Prosopis  chilensis  ( =  juliflora).  Specimens  were  collected  on 
Prosopis  juliflora  (Sw.)  D.  C.,  CALIFORNIA:  San  Diego  Co.,  Borrego  Springs,  25- 
IX -65  (5),  22-VIII-70  (6),  and  4-IX-76  (2),  G.  C.  Walters. 

Acmaeoderoides  rossi  (Cazier),  1937:115.  This  species  was  recorded  from  River¬ 
side  and  Imperial  Counties  in  California  by  Nelson  (1968).  The  following  record 
extends  its  known  range  into  another  county.  CALIFORNIA:  San  Bernardino  Co., 
Hwy.  15  at  Zzyzx  turn-off,  23-VI-75  (7),  G.  C.  Walters,  on  Eriogonum  inflatum  Torr. 
and  Frem. 
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Agrilus  aurilatera  Waterhouse,  1889:89.  Until  recently  this  species  was  known 
only  from  Mexico.  Hespenheide  (1974)  recorded  specimens  from  Arizona,  Cochise  Co. 
The  following  information  extends  the  range  of  this  species  west  into  another  county. 
ARIZONA:  Pima  Co.,  5  mi.  NW  Madera  Cnyn.,  18-VII-77  (11),  G.  C.  Walters  and 
18-VII-77  (3),  V.  Lucksan  (GCWC),  on  Baccharis  sarothroides. 

Agrilus  inhabilis  Kerremans,  1900:341.  Nelson  (1968)  recorded  collecting  this 
species  on  Baccharis  sergiloides  Gray,  and  Walters  (1975)  noted  it  on  Hymenoclea 
salsola  T.  and  G.  Since  this  attractive  species  seems  to  be  uncommon  in  collections 
and  biological  information  is  sparse,  it  seems  worthwhile  to  mention  collecting  it 
on  Cassia  armata  Wats,  and  Hymenoclea  salsola  T.  and  G.,  CALIFORNIA:  San 
Bernardino  Co.,  10  and  14  mi.  N  Red  Mountain,  29-V-76  (2)  and  30-V-76  (1),  G.  C. 
Walters;  and  7  mi.  N  Red  Mountain,  24-V-70  (2),  R.  L.  Westcott,  on  Hymenoclea 
salsola  T.  and  G. 


Cerambycidae 

Crossidius  mojavensis  mojavensis  Linsley,  1955:90.  Linsley  and  Chemsak  (1961) 
recorded  only  one  female  specimen,  from  Bakersfield,  Kern  County,  California.  A 
series  of  both  sexes  of  this  species  was  collected  on  Chrysothamnus  nauseosus  nau- 
seosus  (Pallus)  Britt.,  CALIFORNIA:  Kern  Co.,  2  mi.  SW  Lebec,  20-IX-75  (38),  G.  C. 
Walters. 
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Abstract 

Max  Banninger  (1884-1964),  an  amateur  Coleopterist  from  Switzerland, 
focused  his  attention  on  the  more  primitive  tribes  of  Carabid  beetles.  His 
geographic  perspective  was  global;  his  scope  was  taxonomy.  He  spent  little 
time  writing  of  natural  history  aspects  and  worked  within  the  classifica¬ 
tions  erected  by  others.  He  mainly  described  new  taxa,  provided  keys  to  spe¬ 
cies,  and  discussed  chaiacteristics  useful  for  identification.  His  collection 
was  donated  to  the  Entomologisches  Institut,  Eidgenossische  Technische 
Hoehsehule,  Zurich,  Switzerland  upon  his  death,  where  it  has  been  excel¬ 
lently  maintained  in  a  room  separate  from  the  general  collection.  Ban- 
nmger’s  annotated  publications  are  housed  with  the  collection.  The  col¬ 
lection  consists  of  over  30  drawers  of  material,  22  of  which  house  Nebria 
specimens;  the  remainder  ar e  Omophron,  Scaritini,  Ozaenini,  and  various 
othei  gioups.  Theie  are  39  primary  types,  281  cotypes,  and  126  secondary 
types.  Much  of  this  material  was  the  basis  of  Banninger ’s  44  publications. 


Introduction 

Max  Banninger  (1884-1964)  was  an  amateur  Swiss  Coleopterist  who 
specialized  in  the  more  primitive  groups  of  Carabidae.  He  was  typical  of 
many  amateur  Euiopean  taxonomists;  that  is,  very  good  and  very  prolific 
at  his  hobby.  He  wrote  44  articles,  a  few  of  which  were  monographic  in 
scope,  and  he  described  many  new  taxa.  His  collection  contains  many  types 
of  Nebria  and  scaritine  species  and  a  few  of  other  groups,  and  it  will  need 
to  be  consulted  by  future  workers.  Therefore,  on  the  basis  of  data  gathered 
on  a  visit  to  the  Entomologisches  Institut,  Eidgenossische  Technische 
Hoehsehule,  Zurich,  Switzerland  by  one  of  us  (TLE),  we  provide  a  list  of 
types  in  Banninger’s  collection  and  their  current  status.  We  also  provide, 
f°i  the  fiist  time  (since  there  has  been  no  published  “science”  obituary),  a 
complete  list  of  Banninger’s  publications.  Hence,  we  write  not  of  the  man, 
since  we  know  little  of  him,  but  of  his  works. 

Banninger’s  approach  was  strictly  taxonomic;  his  papers  contain  no 
notes  on  natural  history.  Nor  did  he  spend  much  time  on  higher  classifica¬ 
tion  and  phylogeny.  He  used  existing  classifications,  trying  to  fit  in  his  new 
species  as  best  he  could.  He  usually  provided  descriptive  keys,  but  rarely 
provided  an  illustration.  His  discussions  of  species  characteristics  were 
quite  elaborate,  but  these  were  never  synthesized  into  phylogenies.  Ban- 
ningei  attempted  to  study  his  chosen  taxa  on  a  global  scale  or  at  least 
throughout  the  entire  range  of  the  taxa;  thus,  his  limits  were  taxonomic 
rather  than  geographic. 

Banninger’s  collections  are  in  excellent  condition  although  he  received 
material  from  many  different  sources.  We  found  no  evidence  that  he  trav- 
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eled  far  afield  to  get  his  own  tropical  material,  but  he  seems  to  have  ob¬ 
tained  much  of  his  own  European  alpine  material.  Thus  we  know  that  he  was 
familiar  with  carabids  in  their  native  habitat  to  some  extent,  but  these  field 
data  were  not  used  in  his  studies. 

Banninger’s  work  spans  the  time  between  the  old  codes  of  nomenclature 
and  the  modern  ones.  Most  of  his  early  attempts  at  species  descriptions  do 
not  discuss  type  material;  by  the  1950’s  (later  than  most)  he  was  designating 
at  least  some  Holotypes.  Therefore  many  of  his  descriptions  resulted  in 
cotype  standard  bearers,  the  cotypes  being  placed  in  his  own  collection  and 
those  of  other  institutions  and  individuals.  Lectotypes  should  be  selected 
from  among  these  cotypes  when  revisions  are  made,  and  they  should  be  se¬ 
lected  from  Banninger’s  collection  in  Zurich  wherever  possible.  Through¬ 
out  the  collection  are  several  specimens  labeled  by  Banninger  as  new  spe¬ 
cies;  unfortunately  these  never  made  their  way  to  publication. 

Methods 

The  list  of  Banninger  collection  types  that  follows  was  recorded  di¬ 
rectly  from  labels  in  his  collection  (e.g.,  Figure  1).  Each  name  was  subse¬ 
quently  checked  at  its  original  description  and  type  status  determined.  The 
collection  label  and  type  status  given  here  may  not  agree,  due  to  diver¬ 
gence  between  old  and  modern  concepts.  Only  when  the  original  descrip¬ 
tion  indicates  that  a  specimen  is  unique  or  when  the  author  declares  a  holo- 
type  do  we  consider  it  a  holotype;  all  other  type-specimens  are  considered 
cotypes  or  cotype  series.  One  lectotype,  Ozaena  convexa,  is  selected  here 
for  immediate  use  in  another  publication.  Eleven  cases  of  “manuscript 
names”  were  found,  especially  with  K.  Kult  material.  It  is  also  evident 
from  the  collection  that  Kult  borrowed  material  in  the  past  and  had  not 
returned  it  by  the  time  the  collection  was  studied  by  us. 

We  also  list  other  types  in  Banninger’s  collection  that  came  from  ex¬ 
changes  Banninger  made  with  other  coleopterists.  Both  date  and  page  refer¬ 
ences  are  given.  These  names  can  be  found  in  most  catalogues;  therefore, 
we  do  not  give  a  bibliography  other  than  that  of  Banninger. 

red,  or  red  & 
black  border 
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Fig.  1.  Example  of  Banninger  type  label. 
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In  order  to  properly  study  Banninger  material,  it  is  best  to  visit  the  col¬ 
lection  in  Zurich  personally.  A  small,  congenial  staff  facilitates  direct 
access  to  the  specimens,  but  is  unable  to  make  general  loans  by  mail.  In 
addition,  it  is  easier  to  understand  Banninger’s  taxonomic  treatments  by 
viewing  his  material  in  context,  using  his  annotated  papers,  and  studying 
his  marked,  yet  undescribed,  new  species. 


Primary  and  Secondary  Tyres  in  the  Banninger  Collection  at  Zurich 


Ardistomis  balthasari  Kult,  1950:309  (1  Paratype). 

A.  marani  Kult,  1950:315  (1  Paratype). 

A.  nigroclarus  Darlington,  1939:83  (2  Paratypes). 

Aspidoglossa  korschefskyi  Kult,  1950:318  (1  Cotype). 

Camptodontus  straneoi  Kult,  Manuscript  name. 

C.  zischkai  Kult,  Manuscript  name. 

Chondressus granulatus  Banninger,  1929:165  (2  Cotypes). 

C.  langenhani  Banninger,  1933:95  (1  Cotvpe). 

C.  semigranulatus  Banninger,  1929:166  (Holotype:  Gabon). 

C.  semigranulatus  singularis  Banninger,  1935:156  (3  Cotypes). 

Clivina  baenningeri  Kult,  1951:22,  24  (1  Paratype). 

C.  cubae  Darlington,  1934:68  (1  Paratype). 

C.  Integra  Andrewes,  1929:354  (1  Cotype). 

C.jedlickai  Kult,  Manuscript  name. 

C.  passatii  Kult,  Manuscript  name. 

C.  pseudoattenuata  Kult,  Manuscript  name. 

C.  sagittaria  Bates,  1892:275  (1  Cotype). 

C.  saigonica  Kult,  1951:19,  22  (1  Paratype). 

C.  urophthalmoides  Kult,  1947:34  (1  Cotype). 

Coryza  semirubra  Andrewes,  1926:71  (1  Cotype). 

Crepidopterus gallienii  Alluaud,  1902:123  (1  Cotype). 

C.  morosus  Banninger,  1934:129  (Holotype:  Antsihanaka,  Madagascar) 

C.  sublevipennis  Alluaud,  1930:12  (1  Cotype). 

C.  Venator  atrox  Banninger,  1934:130  (Holotype:  Tananarive,  Madagascar). 
Dinoscaris  detriei  corniculatus  Basilewsky,  1972:221  (1  Paratype). 

Distiehus  amazonicus  Banninger,  1933:93  (Holotype:  Teffe,  Brazil;  1  Paratvpe). 

D.  borneensis  Banninger,  1928:65  (5  Cotypes). 

D.  differens  Banninger,  Manuscript  name. 

D.  evasus  Banninger,  1931(1932):200  (2  Cotypes). 

D.  semicarinatus  argentinus  Banninger,  1933:92  (3  Cotypes). 

D.  siciliensis  Banninger,  Manuscript  name. 

Dyscherus  mocquerysi  Banninger,  1934:128  (2  Cotypes). 

D.  nigrita  Banninger,  1934:125  (2  Cotypes). 

D.  pseudoman dibularis  Banninger,  1934:124  (Holotype:  Morafenobe  am  Manambaho 
Madagascar). 

D. pseudomodus  Banninger,  1933:85  (Holotype:  Mahatsinjo,  Madagascar) 

D.  razananae  Alluaud,  1934:590  (1  Cotype). 

D.  rugatus  Banninger,  1934:126  (Holotype:  Tananarive,  Madagascar). 

Dysehirius  kaliki  Kult,  1949:130  (1  Cotvpe). 

D.  ludersi  Wagner,  1915:304  (1  Cotype)' 

D.  neeresheimeri  Wagner,  1915:241',  301  (2  Cotypes). 
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Elaphrus  atratulus  Wagner,  1917:259  (1  Cotvpe). 

E.  cupritarsis  Banninger,  1917(1919):  148  (3  Cotypes). 

Eustra  chinensis  Banninger,  1949:134  (Holotype:  Shanghai,  China). 

Gehringia  olympica  Darlington,  1933:111  (1  Paratype). 

Glyptogrus  bidentatus  Banninger,  1956:401  (1  Paratype). 

G.  porosus  Banninger,  1935:150  (1  Cotype). 

Goniotropis  cayennensis  Banninger,  1949:134  (Holotype:  St.  Laurent  du  Maroni, 
Guayana). 

G.  kuntzeni  Banninger,  1927:204  (Holotype:  Canelas,  Durango,  Mexico). 

Haplogaster  elongata  Banninger,  1931:190  (Holotype:  Khasi  Hills,  India). 

H.  himalayica  Banninger,  1935:148  (1  Cotype). 

H.  lobicollis  Banninger,  Manuscript  name. 

H.  manipurensis  Banninger,  1931:190  (1  Cotype). 

Haplotrachelus  laevis  Banninger,  1931  ( 1932 ) :  1 93  (Holotype:  “Capland”). 

H.plcinatus  Banninger,  1935:149  (1  Cotype). 

H. pondoanus  Banninger,  1935:150  (1  Cotype). 

Leistus  angustus  Reitter,  1883:40  (2  Cotypes). 

L.  atticus  Reitter,  1885:215  (1  Cotype). 

L.  baenningeri  Roubal,  1926:191  (1  Cotype). 

L.  denticoliis  Reitter,  1887:527  (1  Cotvpe). 

L.  ellipticus  Reitter,  1906:259  (1  Cotype). 

L.  frater  Reitter,  1897:121  (1  Cotype). 

L.  kashmirensis  Andrewes,  1927:65  (1  Cotype). 

L.  lenkoranus  Reitter,  1885:217  (1  Cotvpe). 

L.  montanus  mimganashi  Banninger,  Manuscript  name. 

L.  noesskei  Banninger,  1931:181  (2  Cotypes). 

L.  osseticus  Reitter,  1909:53  (2  Cotypes). 

L.  punctatus  Reitter,  1885:214  (1  Cotype). 

L.  roubali  Maran,  1941:86  (1  Cotype). 

L.  spinangulus  Reitter,  1913:170  (1  Cotype). 

L.  sutomorensis  Reitter,  1905:215  (1  Cotype). 

L.  yunnanus  Banninger,  1925:335  (Holotype:  Pe  Yen  Tsing,  Yunnan,  China). 

Loricera  mirabilis  -Jedlicka,  1932:107  (2  Cotypes). 

L.  stevensi  Andrewes,  1920:449  (1  Cotype). 

Mamboicus  methneri  Banninger,  1929:164  (1  Cotype). 

M.  ochryopoides  Banninger,  1929:161  (1  Cotype). 

Mecynoscaris  ambreanus  Banninger,  1933:86  (1  Cotype). 

Menigius  burgeoni  Banninger,  1931:195  (2  Cotypes). 

M.  camerunensis  Banninger,  1929:128  (Holotype:  Joko,  Cameroon;  2  Paratypes). 

M.  congoensis  Banninger,  1929:123  (Holotype:  Fort  Sihut,  Congo;  1  Paratype). 

M.  hintzi  Banninger,  1929:127  (2  Cotypes). 

M.  hintzi  major  Banninger,  1937:21  (2  Paratypes). 

M.  phillipsi  Banninger,  1929:122  (3  Cotypes). 

Menus  rugatifrons  baenningeri  Kult,  Manuscript  name. 

M.  zischkari  Kult,  Manuscript  name. 

Metrius  contractus planatus  Van  Dyke,  1925:122  (1  Paratype). 

M.  sericeus  Rivers,  1900:389  (1  Cotype). 

Mouhotia  gloriosa  Castelnau,  1862:306  (1  Cotype). 

Mystropomus  regularis  Banninger,  1943:658  (1  Paratype). 

Nebria  acuta  Lindroth,  1961:71  (2  Paratypes). 

N.  aetolica  Apfelbeck,  1901:427  (3  Cotypes). 

N.  aetolica  macedonica  rambouseki  Maran,  1938:57  (1  Cotype). 
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N.  aetolica  olympica  Maran,  1938:52,  55  (2  Cotypes). 

N.  aetolica  vermionica  Maran,  1938:53,  58  (1  Cotype). 

N.  albrunensis  Banninger,  Manuscript  name. 

N.  anthracina  Morawitz,  1862:197  (1  Cotype). 

A7.  apicalis  Breit,  1914:160  (1  Cotype). 

N.  appalachia  Darlington,  1931:153  (2  Paratypes). 

N.  aprutiana  Banninger,  1922:80  (1  Cotype). 

N.  araschiniea  Reitter,  1892:66  (3  Cotypes). 

N.  aterrima  Fiori,  1896:17  (2  Cotypes).' 

N.  belloti  Franz,  [Cited  by  Jeanne  1966:10]  (2  Paratypes). 

N.  bourderyi  Maindron,  1906:250  (1  Cotype). 

A.  castanea  raetzeri  Banninger,  1932:115  (Holotype:  Chasseral,  Switzerland'  1  Para- 
type). 

N.  castanea  sumavica  Obenberger,  1922:13  (2  Cotypes). 

N.  cechenoides  Reitter,  1885:353  (1  Cotype). 

N.  chalceola  Bates,  1883:219  (1  Cotype). 

N.  danieli  Banninger,  Manuscript  name. 

N.  doderoi  Banninger,  1924:101  (7  Cotypes). 

N.  elbursiaca  Bodemeyer,  1927:178  (“Type”). 

N.  haberhaueri  Heyden,  1889:325  (1  Cotype). 

N.  hyantis  Reitter,  1899:195  (1  Cotype). 

N.japonica  Bates,  1883:218  (3  Cotypes). 

N.  kaninense  Winkler,  Manuscript  name. 

N.  klapperichi  Banninger,  1955:48  (1  Cotype). 

N.  komita  Winkler,  Manuscript  name. 

N.  kubanensis  Lutshnik,  1921:17  (1  Cotype). 

N.  lideri  Reitter,  Manuscript  name. 

N.  livida  angulata  Banninger,  1949:127  (Holotype:  Seoul,  Korea;  1  Paratype) 

N.  macrocephala  Breit,  1914:158  (1  Cotype). 

N.  macrogona  Bates,  1873:235  (1  Cotype). 

N.  maroccana  Antoine,  1925:19  (1  Cotype). 

N.  matejkai  Maran,  Manuscript  name. 

N.  merditana  Apfelbeck,  1906:1661  (2  Cotypes). 

N.  microcephala  Daniel,  1891:41  (2  Cotypes). 

A7,  nigra  Banninger,  1921:155  (2  Cotypes). 

N.  norica  Schauberger,  1927:173  (5  Cotypes). 

N.  novaki  Vzetecka,  1928:110  (2  Cotypes). 

N.  paradisi  Darlington,  1931:24  (3  Paratypes). 

A7,  pazi  Seidlitz,  1867:178  (1  Cotype). 

N.pedemontana  Vuillefroy,  1868:289  (Holotype:  Piemont) 

A7,  peyerimhoffi  Alluaud,  1923:151,  152  (1  Cotype). 

N.plagiata  Banninger,  1923:140  (2  Cotypes). 

N . pulcherrima  Bates,  1873:236  (1  Cotype). 

N.pulchrior  Maindron,  1906:226  (2  Cotypes). 

A7,  radjabii  Maran,  Manuscript  name. 

A7,  roborowskii  orientalis  Banninger,  1949:129  (Holotype:  Liangchow,  Kansu,  China- 
11  Paratypes). 

A7,  reflexa  Bates,  1883:218  (2  Cotypes). 

A7,  sajanica  Banninger,  1931(1932):  178  (2  Cotypes). 

A7,  shibanaii  Ueno,  1955:45  (2  Paratypes). 

A7,  simulator  Banninger,  1933:82  (3  Cotypes). 

A7,  snowi  Bates,  1883:219  (1  Cotype). 

A7,  svanetica  Jurecek,  1922:29  (2  Cotypes). 

A7,  tcnuissima  Banninger,  1925:4  (2  Cotypes). 

N.  ticinensis  Banninger,  Manuscript  name. 

A7,  tristicula  Reitter,  1888:82  (2  Cotypes). 

N.  vandykei  Banninger,  1928:5  (specimens  labelled  Lectotype:  Paradise  Valley  Mt 
Rainier,  Washington;  2  Paralectotypes  labelled  same  by  D.  H.  Kavanaugh)’ 

A7,  mridipennis  Reitter,  1885:353  (1  Cotype). 

N.yunnana  Banninger,  1928:4  (2  Cotypes). 

A7,  yunnana  pa  Hid  ipenn  is  Banninger,'  1928:4  (3  Cotypes). 

Notiophilus  ovalis  Breit,  1914:163,  164  (1  Cotype). 

V.  specularis  Bates,  1881:19  (2  Cotypes). 
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Omophron  affinis  Banninger,  1918:105  (2  Cotypes). 

O.  baenningeri  Dupuis,  1912:60  (2  Cotypes). 

0.  baenningeri  Krause,  1915:169  (2  Cotypes). 

O.  capicola  o’neili  Banninger,  1949:131  (1  Paratype). 

O.  congoensis  Deleve,  1924:107  (1  Cotype). 

O.  dissimilis  Deleve,  1924:108  (1  Cotype). 

O.  distinctum  Banninger,  1918:99  (2  Cotypes). 

O.  horni  Banninger,  Manuscript  name. 

O.  lunatus  Banninger,  1918:104  (3  Cotypes). 

O.  stictus  Andrewes,  Manuscript  name. 

O.  testudo  Andrewes,  1919:293  (1  Cotype). 

O.  utensis  Casey,  1913:43  (2  Cotypes). 

Oxydrepanus  jedlickai  Kult,  Manuscript  name. 

O.  korschefskyi  Kult,  Manuscript  name. 

Oxylobus  fugiens  Andrewes,  1929:305  (1  Cotype). 

O.  rugatus  Banninger,  1928:64  (1  Cotype). 

O.  rugiceps  Andrewes,  1929:310  (1  Cotype). 

Ozaena  convexa  Banninger,  1927:196 

Lectotype,  male,  here  selected  and  so  labelled  by  T.  L.  Erwin,  1976. 
Type-locality:  Corumba,  Mato  Grosso,  Brazil.  Plus  2  paralectotypes  from 
the  same  locality.  This  species  ranges  north  to  Costa  Rica. 

O.  elevata  Banninger,  1956:399  (2  Paratypes). 

O.  grossct  Banninger,  1927:196  (Holotype:  Tacaagle,  Argentina). 

O.  pancimensis  Banninger,  1949:133  (1  Paratype). 

Pambot'us pradieri  darlingtoni  Banninger,  1943:655  (8  Paratypes). 

P.  punctcitus  Darlington,  1961:6  (1  Paratype). 

P.  transitus  Darlington,  1961:3  (4  Paratypes). 

P.  tropicus  Darlington,  1961:4  (2  Paratypes). 

Pasimachus  ambiguus  Banninger,  1950:507  (1  Cotype). 

P.  imitator  Banninger,  1950:491  (1  Cotype). 

P.  pacificus  Banninger,  1950:506  (1  Cotype). 

P.  tolucanus  durangoensis  Banninger,  1950:494  (3  Cotypes). 

P.  velutinus  Van  Dyke,  1943:21  (1  Paratype). 

Pelophila  ulkei  Horn,  1870:105  (4  Cotypes). 

Salcedia  schoutedeni  nigeriensis  Alluaud,  1932:2  (1  Cotype). 

Scarites  aberdarensis  Alluaud,  1917:85  (1  Cotype). 

S.  aberdarensis  neavei  Banninger,  1929:171  (Holotype:  Mt.  Kenya,  Africa;  3  Para¬ 
types). 

S.  alluaudi  Banninger,  1935:94  (1  Paratype). 

S.  angolanus  Banninger,  1933:99  (1  Cotype). 

S.  anomalus  Andrewes,  1930:131  (1  Cotype). 

S.  bokalensis  Banninger,  1931:209  (1  Cotype). 

S.  bottegoi  Banninger,  1937:477  (1  Cotype). 

S.  bruehi  Banninger,  1931:210  (2  Paratypes). 

S.  earbonarius  Banninger,  1935:158  (Holotype:  without  locality  label) 

S.  cylindrifoj'mis  Banninger,  1933:121  (Holotype:  Brazil). 

S.  danforthi  Darlington,  1939:80  (1  Paratype). 

S.  darlingtoni  Banninger,  1935:159  (1  Cotype). 

S.  defletus  Banninger,  1933:115  (1  Cotype). 

■S.  derogatus  Andrewes,  1929:254  (1  Cotype). 

S.  dubiosus  Andrewes,  1929:261  (1  Cotype). 

S.  edentatus  Banninger,  1931:204  (1  Cotype). 

S.  elgonensis  Banninger,  1935:95  (6  Cotypes). 

S.feanus  Banninger,  1937:476  (2  Cotypes). 

S.  ferus  Banninger,  1933:114  (Holotype:  West  Katanga;  2  Paratypes). 

S.  fleischeri  Reitter,  1899:5  (2  Cotypes). 

S.  hutchinsi  marakwetensis  Banninger,  1935:96  (5  Paratypes). 

S.  hypocrita  Banninger,  1929:169  (1  Cotype). 
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S.  hypsipus  Alluaud,  1917:83  (1  Cotype). 

8.  israelita  Reitter,  1899:7  (1  Cotvpe). 

S.jeanneli  Banninger,  1935:93  (l  Cotype). 

8.  kenyensis  Alluaud,  1917:85  (2  Cotypes). 

S.  kiliuvaniis  Banninger,  Manuscript  name. 

8.  klapperichi  Banninger,  1955:49  (1  Paratype). 

8.  leleupi  Basilewsky,  1960:70  (2  Paratypes). 

8.  mahratta  Andrewes,  1929:281  (1  Cotype). 

8.  mandarinus  Banninger,  1928:66  (Holotype:  Fokien,  China;  1  Paratype) 

8.  molussus  makondcinus  Banninger,  1931:206  (1  Cotype). 

S.  molussus  molossulus  Banninger,  1933:100  (Holotype:  Nordspitze  des  Nyassa-Sees- 
Lake  Malawi,  Africa;  2  Paratypes). 

S.  montanus  Banninger,  1931:202  (1  Cotype). 

8.  montivagus  Banninger,  1935:157  (2  Cotypes). 

8.  nitidulus  discoidalis  Banninger,  1938:107  (1  Cotype). 

8.  octocostatus  Banninger,  1933:96  (Holotype:  Bealanana,  Madagascar). 

S. paraguayensis  Banninger,  1928:66  (3  Paratypes). 

S.  passaloides  reductus  Banninger,  1933:114  (4  Paratypes). 

8.  perrieri  Fairmaire,  1901:104  (2  Cotypes). 

8.  senega lensis  Banninger,  1933:113  (Holotype:  Rio  Geba,  Portuguese  Guinea) 

8.  senega  lensis  lunieollis  Banninger,  1933:108  (2  Paratypes) 

S.  seyrigi  Banninger,  1934:130  (1  Cotype). 

S.  striolifrons  Fairmaire,  1901:102  (1  Cotype). 

8.  sulcatus  fokienensis  Banninger,  1931:208  (2  Paratypes). 

S.  terricola  aethiopicus  Banninger,  1933:119(10  Cotypes). 

8.  uluguruensis  Banninger,  1935:156  (3  Cotypes). 

S.  usambarensis  Banninger,  1929:169  (3  Paratypes). 

Schizogenius  arimao  Darlington,  1934:71  (1  Paratype). 

S.  baenningeri  Kult,  1950:148  (1  Paratype). 

8.  brazilensis  Kult,  Manuscript  name. 

8.  elongatus  Kult,  1950:146  (1  Paratype). 

S.  ploceki  Kult,  Manuscript  name. 

Siagona  kulla  Andrewes,  1921:411  (1  Cotype). 

8.  navicularis  Banninger,  1933:83  (Holotype:  “Susa,  West  Persia”). 

S.polita  Andrewes,  1921:180  (1  Cotype). 

Storthodontus  ambreanus  Boileau,  1902:126  (Holotype:  Montagne  d’Ambre,  Mada¬ 
gascar). 

S.  boileaui  Alluaud,  1930:13  (1  Cotype). 

8.  biesseti  Boileau,  1902:12/  (Lectotype:  Sud  de  la  Baie  d’Antongil,  Madagascar. 
Basilewsky,  1973). 

8\  camuseti  Boileau,  1902:125  (Holotype:  region  d’Ambre,  Madagascar). 

S.  coquereli  amplipennis  Banninger,  1938:68  (14  Cotypes). 

8.  detriei  Alluaud,  1902:124  (1  Cotype). 

8.  sakalava  Alluaud,  1902:125  (1  Cotype). 

Taeniolobus  bonariensis  uberabaensis  Banninger,  1941:68  (Holotype:  Uberaba, 
Minas  Gerias,  Brazil;  3  Paratypes. 

T.  cubanus  Banninger,  1937:321  (5  Cotypes). 

T.  dubius  Banninger,  1941:67  (3  Cotypes). 

T.  fureatus  Banninger,  1941:69  (2  Cotypes). 

T.  mandibularis  Banninger,  1929:124  (1  Cotype). 

T.  meridionalis  Banninger,  1941:68  (2  Cotypes). 

T.  obliterates  Banninger,  1941:66  (Holotype:'  Alto  Itatiava,  southwest  of  Rio  de 
Janeiro,  Brazil). 

T.pronotalis  Banninger,  1941:70  (Holotype:  Passa  Quatro,  Minas  Gerias,  Brazil). 

I .  schubarti  Banninger,  1939:151  (1  Cotype). 

T.  seriepunctatus  Banninger,  1933:88  (Holotype:  Espirito  Santo,  Brazil;  2  Paratypes). 

/.  setosus  Banninger,  1941:67  (Holotype:  Mar  de  Hespanha,  Minas  Gerias,  Brazil). 

/.  theimei  Banninger,  1933:90  (1  Cotype). 

T.  vilcanotanus  Banninger,  1931  ( 1932):  198  (1  Cotype). 

Tibioscarites  excisomandibularis  Banninger,  1929:120  (2  Paratypes). 
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Tonkinoscaris  excisicollis  Banninger,  1956:407  (1  Paratype). 

Tropopsis  biguttatus  immaculatus  Banninger,  1927:207  (1  Cotype). 

Typhloscaris  gracilis  Banninger,  1929:119  (1  Cotype). 

T.  microphthalmus  Banninger,  1929:85,  119  (2  Cotypes). 


General  Collection 

Asciphidion  fragile  Andrewes,  1925:55  (1  Cotype). 

A.  ornatum  Andrewes,  1925:57  (1  Cotype). 

Colfax  stevensi  Andrewes,  1920:505  (1  Cotype). 

Coscinia  funerulus  Fairmaire,  1886:440  (“Type”). 

Cyclosomus  inustus  Andrewes,  1923:465  (1  Cotype). 

Desera  crassa  Andrewes,  1931:477  (1  Cotype). 

Feroniola  kulti  Straneo,  [?]  (1  Paratype). 

Lesticus  overbecki  Emden,  Manuscript  name. 

Phloeozeteus  basharicus  Andrewes,  Manuscript  name. 

(specimen  missing  from  pin) 
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School  of  Forest  Resources,  University  of  Georgia,  Athens,  GA  30602 
and  12110  Acorn  Oak  PL,  The  Woodlands,  TX  77380,  respectively 

Abstract 

Previously  unrecorded  larval  hosts,  seasonal  occurrences,  distribu¬ 
tional  records,  and  other  ecological  data  are  presented  for  28  species  of 
Texas  Cerambycidae.  Aneflus  prolixus  insoletus  Chemsak  &  Linsley  is  re¬ 
corded  from  the  United  States  for  the  first  time.  Parandra  b.  brunnea 
(Fabricius),  Methia  pusilla  (Newman),  and  Psyrassa  pertenuis  (Casey)  are 
recorded  from  Texas  for  the  first  time.  First  larval  hosts  are  reported  for 
Methia  constricticollis  Schaeffer,  Piezocera  serraticollis  Linell,  and  Cathe- 
topteron  amoena  Hamilton. 


Annotated  records  by  Townsend  (1902),  Schaeffer  (1908),  Linsley  and 
Martin  (1933),  Vogt  (1949),  and  Hovore  and  Giesbert  (1976)  have  added  sub¬ 
stantially  to  our  knowledge  of  Texas  cerambycids,  but  much  is  yet  to  be 
learned  regarding  larval  hosts,  adult  habits,  seasonal  occurrences,  and 
geographic  distributions.  Observations  and  rearing  data  reported  here  for 
1974-78  represent  significant  new  distributional  records,  seasonal  occur¬ 
rences,  and  larval  hosts.  Most  rearings  were  done  in  garbage  cans,  some  in 
cardboard  boxes;  all  were  done  indoors.  Host  materials  were  sprayed  regu¬ 
larly  with  water  to  prevent  dessication.  Air  lines  attached  to  the  rearing 
cans  permitted  air  circulation  and  prevented  excessive  fungal  growth. 

Specimens  collected  during  these  studies  are  in  the  collections  of  the 
authors  (RHT  and  JEW)  and  the  Texas  State  Collection  (Arthropods), 
Austin. 


Parandrinae 

Parandra  b.  brunnea  (Fabricius).  This  subspecies  has  been  recorded  from  through¬ 
out  eastern  North  America,  but  not  from  Texas  (Linsley  1962a).  New  state  record: 
We  have  2  specimens  captured  at  light  in  June,  1977  at  The  Woodlands  ( Mont¬ 
gomery  Co.). 


Cerambycinae 

Methia  constricticollis  Schaeffer.  This  southern  Texas  species  has  not  previously 
been  associated  with  any  host  plant  species.  New  host  record:  We  reared  2  speci¬ 
mens  in  April  and  May,  1977  from  twigs  of  recently  cut  Celtis  lindheimeri  Engelm. 
(paloblanco)  collected  in  September,  1976  at  Bentsen-Rio  Grande  Valley  State 
Park  (Bentsen-RGVSP)  ( Hidalgo  Co.). 

Methia  pusilla  (Newman).  Although  the  recorded  host,  Taxodium  distichum  (L.) 
(baldcypress),  occurs  locally  throughout  eastern  and  Gulf-coast  Texas,  M.  pusilla 
has  not  previously  been  recorded  from  Texas.  New  state  record:  Numerous  speci¬ 
mens  were  collected  at  UV  light  at  The  Woodlands  from  late  June  through  early 
September,  1977  (JEW).  Flights  were  always  crepuscular.  We  were  unable  to  find 
any  baldcypress  in  the  vicinity,  hence  M.  pusilla  may  be  using  an  alternate  host  for 
larval  development. 


'Mailing  address:  Department  of  Entomology,  University  of  Georgia,  Athens,  Ga.  30602. 
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Eburia  mutica  LeConte.  This  species  has  previously  been  recorded  from  Citrus 
(Dean  1953)  and  Celtis  (Hovore  et  al.  1978).  New  host  records:  Specimens  were 
reared  from  limb  and  trunk  sections  of  cut  Prosopis  glandulosa  Torr.  (mesquite) 
collected  in  Bentsen-RGVSP  in  June,  1975  (RHT).  We  also  reared  one  specimen  from 
limbs  of  dead  Pithecellobium  pallens  (Benth.)  Standi,  (tenaza)  collected  in  Lake 
Corpus  Christi  State  Park  ( San  Patricio  Co.)  in  September,  1976.  Specimens  emerged 
from  April  through  July  of  succeeding  seasons. 

Taranomis  b.  bivittata  (Dupont).  This  subspecies  has  been  reared  from  fig  (Town¬ 
send  1902),  Acacia  (Linsley  1940),  and  Prosopis  (Rogers  1977).  Duffy  described  the 
larva  from  a  specimen  taken  from  “cosabe”.  New  host  record:  In  March,  1977  we 
reared  one  male  from  cut  limbs  of  Ulmus  crassifolia  Nutt,  (cedar  elm)  collected 
in  Bentsen-RGVSP  in  September,  1976. 

Gnaphalodes  trachyderoides  Thomson.  This  species  breeds  in  a  variety  of  legumes 
(Linsley  1962b),  Celtis  (Hovore  and  Giesbert  1976),  and  Citrus  (Manley  and  French 
1976).  New  host  record:  We  reared  numerous  specimens  in  February  and  March, 
1978  from  the  larger  limbs  of  an  Ulmus  crassifolia  cut  in  Bentsen-RGVSP  in  1977. 

Psyrassa  pertenuis  (Casey).  Although  this  species  has  been  recorded  from  adjacent 
areas  of  Louisiana,  no  collections  have  been  reported  from  Texas.  New  state  record: 
Specimens  of  this  species  were  collected  at  UV  light  at  The  Woodlands  in  June, 
1977  (JEW).  P.  pertenuis  is  known  to  use  Carya  spp.  as  hosts  (Linsley  1963),  several 
of  which  are  found  throughout  eastern  Texas. 

Psyrassa  sallaei  Bates.  This  elaphidionine  was  inadvertently  omitted  from  the 
faunal  list  of  U.S.  cerambycids  in  the  most  recent  checklist  of  the  Cerambycidae  of 
North  America  (Chemsak  and  Linsley  1976).  Vogt  (1949),  however,  reported  collect¬ 
ing  a  specimen  of  this  species  on  soapberry  ( Sapindus  drummondi  Hook  &  Arn.)  in 
Hidalgo  Co.  We  beat  2  males  from  the  foliage  and  flowers  of  Cordia  boisseri  A. 
DC.  (anacahuita)  15  miles  east  of  Rio  Grande  City  ( Starr  Co.)  in  September,  1976. 

Stenosphenus  lugens  LeConte.  In  the  U.S.  this  species  is  restricted  to  areas  of  the 
lower  Rio  Grande  valley  of  Texas  where  it  has  been  collected  on  a  variety  of  flow¬ 
ering  plants  (Vogt  1949).  Vogt  reported  rearing  specimens  from  Oncideres- pruned 
branches  of  Leucaena  pulverulenta  (Schlecht.)  Benth.  (tepehuaje)  and  Linsley  (1963) 
from  Acacia  farnesiana  (L.)  Willd.  (huisache).  New  host  record:  We  reared  several 
specimens  from  mid-May  through  mid-June,  1977  from  cut  limbs  of  Celtis  lindheimeri 
collected  in  Bentsen-RGVSP  in  September  1976. 

Aneflus  prolixus  insoletus  Chemsak  &  Linsley.  Three  subspecies  of  A.  prolixus 
have  been  recognized  (Chemsak  and  Linsley  1963).  The  nominate  subspecies  is  ap¬ 
parently  restricted  to  Baja  California.  The  subspecies  A.  p.  fisheri  Knull  is  known 
from  southeastern  Arizona  to  Durango,  Mexico  along  the  western  side  of  the  con¬ 
tinental  divide.  The  subspecies  A.  p.  insoletus  has  previously  been  recorded  only 
from  Mexico,  with  collection  localities  ranging  across  the  northern  states  of  Ta- 
maulipas,  Coahuila,  Durango,  and  Chihuahua.  All  of  these  localities  are  east  of  the 
continental  divide.  New  U.S.  record:  We  found  A.  p.  insoletus  moderately  abundant 
at  Falcon  State  Park  and  Falcon  Heights  ( Starr  Co.)  and  Lake  Corpus  Christi  State 
Park  in  late  September,  1976.  Specimens  were  taken  at  light  at  all  3  localities  and 
on  slash  piles  at  the  latter.  A.  p.  insoletus  differs  from  A.  p.  fisheri  by  the  denser,  finer 
pubescence;  longer  antennae,  which  equal  or  exceed  the  body  in  length;  and  smaller 
antennal  spines. 

Aneflomorpha  seminuda  Casey.  Little  is  known  of  the  habits  of  this  uncommon 
species.  The  holotype  bears  only  the  information  “Tex./USNM  Type  No.  35970/ 
seminuda.”  Linsley  (1963)  indicated  its  range  was  confined  to  western  Texas.  A  single 
specimen  was  taken  at  UV  light  at  Santa  Ana  Wildlife  Refuge  ( Hidalgo  Co.)  in 
April,  1974  (JEW).  This  extends  the  range  of  the  species  considerably  south  and  east 
of  known  localities. 

Anelaphus  debilis  (LeConte).  Hovore  and  Giesbert  (1976)  reported  this  species  as 
breeding  in  dead  mesquite.  New  host  records:  We  reared  numerous  specimens  from 
dead,  standing  Baccharis  angustifolia  Michx.  taken  at  the  Welder  Wildlife  Refuge, 
7  miles  north  of  Sinton  ( San  Patricio  Co.)  and  cut  Pithecellobium  pallens  collected 
at  Lake  Corpus  Christi  State  Park.  Both  collections  were  made  in  September,  1976. 
Beetles  emerged  from  late  December,  1976  through  mid-March,  1977.  F.  T.  Hovore 
(pers.  comm.)  has  reared  the  species  from  Celtis  collected  near  Seguin  ( Gonzales  Co.). 

Anelaphus  m.  moestus  (LeConte).  Linsley  (1963)  listed  the  host  of  this  species  as 
Juglans  nigra,  apparently  based  upon  Craighead’s  (1923)  larval  description.  Sub¬ 
sequently  Hovore  and  Giesbert  (1976)  reported  beating  and  rearing  specimens  from 
dead  oak  ( Quercus  sp.).  New  host  record:  A  single  specimen  was  reared  from  cut 
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limbs  of  Celtis  lindheimeri  collected  in  September,  1976  in  Bentsen-RGVSP  (RHT). 
The  specimen  emerged  in  June,  1977. 

Anelaphus  subinermis  Linsley.  This  uncommon  species  is  known  only  from 
western  Texas  and  adjacent  areas  of  northern  Mexico  where  it  has  been  recorded  as 
breeding  in  huisache  (Linsley  1963).  New  host  record:  We  collected  a  larva  in  a 
dead  floral  stalk  of  a  Dasylirion  sp.  (sotol)  19  miles  northeast  of  Dryden  ( Terrell 
Co.)  in  October,  1976.  The  larval  gallery  extended  upward  from  the  base  of  the  floral 
stalk  for  a  distance  of  some  30  cm.  and  was  packed  with  coarse  boring  frass.  The  pupal 
chamber,  which  had  already  been  formed  at  the  time  of  collection,  consisted  of  some 
10  cm.  of  cleared  gallery  tightly  plugged  at  both  extremities.  Pupation  occurred 
early  in  May,  1977  and  transformation  to  the  adult  took  place  later  in  that  month. 
Similar  galleries  from  which  adults  had  previously  emerged  were  noted  in  other 
floral  stalks  collected  at  the  same  locality.  In  all  of  these,  the  adult  had  emerged 
through  an  elliptical  hole  atop  the  pupal  chamber. 

Piezocera  serraticollis  Linell.  In  the  U.S.  this  unusual  species  is  known  only 
from  southern  Texas.  Hovore  et  al.  (1978)  reported  beating  adults  from  decadent 
branches  of  Celtis  spinosa  Spreng.  var.  pallida  Torr.,  C.  laevigata  Willd.,  and  Pithe- 
cellobium  flexicaule  and  from  blossoms  of  Leucaena  pulverulenta.  New  host  record: 
We  reared  one  specimen  from  small  lateral  branches  of  Celtis  lindheimeri  collected 
in  Bentsen-RGVSP  in  September,  1976.  The  specimen  emerged  in  late  May,  1977, 
corresponding  to  the  flight  period  in  the  field. 

Neocompsa  mexicana  (Thomson).  Linsley  (1963)  listed  Acacia  farnesiana  and 
Pithecellobium  flexicaule  as  host  plants  for  this  species.  New  host  record:  We  reared 
2  specimens  in  February,  1978  from  limbs  of  dead  Celtis  laevigata  collected  in  Bent¬ 
sen-RGVSP  in  October,  1977. 

Obrium  mozinnae  Lined.  This  distinctive  Texas  species  has  been  beaten  from 
Mozinna  (=Jathropa)  spatulata  (O.D.)  and  from  flowers  of  Acacia  and  Condalia 
obovata  Hook  (Linsley  1963).  Hovore  et  al.  (1978)  reported  beating  and  rearing  speci¬ 
mens  from  branches  of  tepehuaje  which  had  been  girdled  by  Oncideres  pustulatus  Lee. 
New  host  record:  We  reared  O.  mozinnae  in  series  from  February  through  May,  1977 
from  cut  limbs  of  Prosopis  glandulosa  found  in  Santa  Ana  Wildlife  Refuge  in  Sep¬ 
tember,  1976.  This  record  suggests  that  O.  mozinnae  may  be  able  to  use  a  variety  of 
leguminous  trees  and  shrubs  for  larval  development. 

Neoclytus  acuminatus  hesperus  Linsley.  The  nominate  form  of  this  species  occurs 
throughout  eastern  North  America  and  has  been  reared  from  a  wide  variety  of  woody 
plants  (Linsley  1964).  The  subspecies  found  in  southern  Texas,  N.  a.  hesperus,  has 
been  reared  only  from  Quercus  and  Pithecellobium  pollens  (Linsley  1964)  and  from 
Citrus  (Manley  and  French  1976).  New  host  records:  We  reared  specimens  from 
dead  standing  Baccharis  angustifolia  found  at  Welder  Wildlife  Refuge  and  from 
Prosopis  glandulosa  collected  in  Bentsen-RGVSP. 

Neoclytus  augusti  Chevrolat.  Manley  and  French  (1977)  reported  rearing  this 
species  from  Citrus.  New  host  records:  We  reared  N.  augusti  from  Prosopis  glan¬ 
dulosa,  Ulmus  crassifolia,  and  Celtis  lindheimeri.  Wood  collections  were  made  in 
Bentsen-RGVSP  in  June,  1975  and  September,  1976;  emergence  dates  ranged  from 
February  through  October  of  succeeding  years. 

Neoclytus  mucronatus  vogti  Linsley.  In  the  original  description  Linsley  (1957) 
indicated  that  this  subspecies  appears  to  be  associated  with  Celtis,  Ulmus  crassifolia, 
and  Parkinsonia.  New  host  record:  A  large  series  of  N.  m.  vogti  was  reared  from 
August,  1975  through  April,  1976  from  trunk  sections  of  decadent  mesquite  ( Prosopis 
glandulosa)  collected  in  Bentsen-RGVSP  in  June,  1975  (RHT). 

Rhopalophora  angustata  Schaeffer.  Vogt  (1949)  reported  collecting  adults  of 
this  longhorn  on  flowers  of  Monarda  and  Baccharis  neglecta  and  dead  branches  of 
Celtis  and  Pithecellobium.  The  Citrus  record  of  Manley  and  French  (1976)  is  the  only 
published  larval  host.  New  host  records:  We  reared  numerous  specimens  from 
dead  branches  of  Pithecellobium  pollens  collected  in  Lake  Corpus  Christi  State  Park 
and  from  dead  twigs  of  Eysenhardtia  texana  Scheele  (Texas  kidneywood)  found  5.3 
miles  southeast  of  Rio  Grande  City  ( Starr  Co.).  Specimens  emerged  from  February 
through  May,  1977  from  collections  made  in  September,  1976. 

Rhopalophora  rugicollis  (LeConte).  Tyson  (1970)  recorded  this  species  as  breed¬ 
ing  in  the  small  limbs  of  a  shrub  belonging  to  the  Ulmaceae,  probably  a  Celtis  sp. 
Linsley  and  Martin  (1933)  reported  collecting  adults  on  Salix.  New  host  record: 
We  reared  numerous  specimens  from  dead  branches  of  Pithecellobium  pollens  col¬ 
lected  at  Lake  Corpus  Christi  State  Park.  Emergence  dates  ranged  from  late  Decem¬ 
ber,  1976  through  March,  1977. 
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Ancylocera  bicolor  (Olivier).  Adults  of  this  peculiar  species  have  been  reared 
from  Caryci  and  Quercus  (Fattig  1947),  and  in  the  lower  Rio  Grande  valley  speci¬ 
mens  have  been  collected  on  huisache,  tepehuaje,  and  Baccharis  neglecta  (Vogt  1949). 
New  host  record:  We  reared  A.  bicolor  from  February  through  June,  1977  from  small 
limbs  of  cut  Celtis  lindheimeri  collected  in  Bentsen-RGVSP  in  September,  1976. 


Lamiinae 

Astylidius  parvus  (LeConte).  The  larval  hosts  attributed  to  this  species  by  Craig¬ 
head  (1923)  and  Champlain  et  al.  (1925)  can  undoubtedly  be  referred  to  A.  versutus 
Casey.  Townsend  (1902),  however,  reported  rearing  specimens  of  A.  parvus  from  fig 
twigs  and  Linsley  and  Martin  (1933)  reported  taking  a  small  series  on  Celtis.  New 
host  record:  We  reared  numerous  specimens  from  March  through  June,  1977  from 
dead  limbs  of  Pithecellobium  pallens  collected  in  Lake  Corpus  Christi  State  Park  in 
September,  1976. 

Sternidius  wiltii  (Horn).  Previous  records  of  this  uncommonly  collected  long¬ 
horn  (Linsley  and  Martin  1933;  Vogt  1949;  Dillon  1956)  suggest  that  adults  are  ac¬ 
tive  in  late  spring  or  early  summer.  We  collected  several  specimens  at  lights  in 
Falcon  State  Park  and  Falcon  Heights  in  late  September,  1976.  F.  T.  Hovore  (pers. 
comm.)  has  beaten  adults  from  huisache  which  had  been  girdled  by  Oncideres  pustu- 
latus  at  Welder  Wildlife  Refuge  in  October,  1975. 

Lepturges  angulatus  canus  Casey.  Adults  probably  assignable  to  this  subspecies 
were  reported  by  Townsend  (1902)  as  having  been  reared  from  dead  fig  branches  and 
collected  on  dead  branches  of  guava,  and  by  Vogt  (1949)  as  having  been  collected 
under  bark  of  dead  hackberry  and  beaten  from  huisache  and  tepehuaje.  New  host 
records:  We  reared  L.  a.  canus  from  dead  limbs  of  Pithecellobium  pallens  and  Celtis 
lindheimeri  collected  in  Lake  Corpus  Christi  State  Park  and  Bentsen-RGVSP,  re¬ 
spectively.  Adults  emerged  from  April  through  July,  1977  from  woods  collected 
in  September,  1976. 

Dorcasta  cinerea  (Horn).  This  interesting  species  has  been  variously  reported  as 
collected  on  sunflower  and  small  annual  plants  (Wickham  1898;  Townsend  1902; 
Linsley  and  Martin  1933;  Vogt  1949).  Apparently  no  larval  host  is  known.  We  col¬ 
lected  a  female  clinging  to  a  recently  girdled  huisache  twig  in  Bentsen-RGVSP  in 
October,  1977. 

Cathetopteron  amoena  Hamilton.  Linsley  and  Martin  (1933)  reported  taking  this 
diminutive  species  on  Celtis.  New  host  record:  We  reared  it  from  Celtis  lindheimeri 
collected  in  Bentsen-RGVSP.  We  also  collected  an  adult  by  beating  Celtis  pallida 
Torr.  (spiny  hackberry)  in  the  Sabal  Palm  Grove  Sanctuary  near  Southmost  ( Cam¬ 
eron  Co.)  in  October,  1977.  This  record  extends  the  known  adult  flight  period,  as  all 
other  reported  specimens  have  been  taken  in  late  spring  or  early  summer. 
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TECHNIQUES 


A  new  approach  to  measuring  beetles  was  recently  developed  by  me, 
based  on  observations  of  techniques  used  by  mammalogists  (craniometer). 
Using  a  Brinkmann  two-axis  stage  as  a  specimen  transport  device,  I  had 
Spaulding  Instruments  of  Pasadena,  California,  develop  a  potentiometer 
coupler  to  a  Brinkmann-adapted  micrometer  head.  The  potentiometer  is 
wired  to  a  Spaulding  Digital  read-out  box  (x  and  y  axis).  The  microscope 
(any  will  do)  has  an  ocular  cross-hair,  and  is  mounted  on  a  botanical  scope 
swing-arm  to  allow  room  for  the  stage.  The  cross-hair  aligns  point  A  on  the 
specimen,  the  digital  read-out  is  “zeroed,”  the  transport  of  the  specimen  to 
point  B  is  viewed  through  the  scope,  and  cross-hair  alignment  is  set  at  B. 
Meanwhile,  the  potentiometer  records  electronically  the  movement  of  the 
micrometer  head  and  relays  the  impulses  to  the  digital  device,  recording 
the  movement  to  1/1000  of  a  millimeter.  The  reading  can  be  taken  by  hand, 
keyed  into  a  calculator,  or  transmitted  to  a  computer  via  hook-up  to  an 
office  terminal.  The  advantages  of  this  system  are  repeatable  results  by 
multiple  users  (no  ocular  micrometer  paralax  problems),  speed  of  measur¬ 
ing,  resolution  of  measurements,  and  direct  hook-up  to  a  computer  for  im¬ 
mediate  analysis  of  measurements. 


— T.  L.  Erwin 
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DISTRIBUTION  OF  SILPHIDAE  ON 
SOUTHERN  VANCOUVER  ISLAND 

Peter  R.  Everson 


Dept,  of  Biology,  University  of  Victoria,  Box  1700,  Victoria,  B.C. 

Abstract 

This  article  presents  the  Silphidae  known  to  occur  on  Southern  Van¬ 
couver  Island,  British  Columbia.  Represented  are  the  tribes  Lyrosomini 
( Pteroloma  tenuicorne  LeC.),  Agyrtini  (. Pelatines  latus  Mann.,  Necrophilus 
hydroph i loides  Mann.,  and  Agyrtes  longulus  LeC.),  Silphini  ( Silpha  lap- 
ponica  Hbst.),  and  Nicrophorini  ( Nicrophorus  investigator  Mann.,  N.  nigri- 
tus  Mann.,  N.  guttulus  Mots.,  N.  marginatus  F.,  and  N.  vespilloides  defo- 
diens  Mann,  and  its  aberrations  conversator  Walker,  gaigei  Hatch  and 
walkeri  Hatch). 


Southern  Vancouver  Island  comprises  that  area  of  the  island  south  of 
49.5°  latitude.  This  area  consists  of  2  major  biotic  zones,  the  coastal  forest 
and  the  gulf  island  lowlands  (Cannings  and  Stuart  1977).  These  zones  have 
a  climate  of  moderate  temperatures  and  abundant  winter  rain.  This  moder¬ 
ate  climate  has  the  characteristic  Vancouveran  fauna  (Hatch  1953)  which  is 
noted  for  its  diversity  of  geobious  and  hydrobious  beetles. 

One  of  the  first  references  to  Southern  Vancouver  Island  Silphidae  was 
Walker  (1866),  who  listed  Nicrophorus  investigator  Zett.  (as  Necrophorus 
melsheimeri  Kby.)  and  N.  vespilloides  defodiens  Mann.  ab.  conversator 
Walker  (as  Necrophorus  conversator  Walker).  LeConte  (1869)  described  the 
collection  of  Henry  and  Joseph  Matthews  listing  N.  investigator  Zett. 
(as  Necrophorus  maritimus  Mann.  var.  confossor  LeC.),  N.  nigritus  Mann, 
(as  Necrophorus  nigrita  Mann.),  Silpha  lapponica  Hbst.,  and  Necrophilus 
hydrophiloides  Mann.  Holland  (1888)  described  the  capture  of  Silpha  lap¬ 
ponica  Hbst.  from  Nanaimo  as  did  Keen  (1898)  from  Victoria. 

Specimens  examined  came  from  the  author’s  collection  (A)  and  the  col¬ 
lections  of  the  University  of  Victoria  (UV),  British  Columbia  Provincial 
Museum  (PM),  Pacific  Forest  Research  Center  (PF),  and  the  Saanichton  Re¬ 
search  Station  (S).  The  identifications  and  classification  used  in  this  list 
follow  Hatch  s  (1957)  Beetles  of  the  Pacific  Northwest  vol.  II. 


Family  Silphidae 
Tribe  Lyrosomini 

Pteroloma  tenuicorne  LeC.:  Errington,  B.C.,  5-VII-29,  G.  H.  Larnder,  (PM)  (1) 

Tribe  Agyrtini 

Pelatines  latus  Mann.:  Cowichan  Lake,  B.C.,  26-VIII-44,  L.  Pebble  (PF)  (1) 
NecrophUus  hydrophiloides  Mann.:  Sidney,  B.  C.,  3-VI-77,  P.  Everson,  forest  pit 
trap,  (A)  (5):  2-VI-27  W.  H.  A.  Preece,  (PM)  (1);  Duncan,  B.  C.,  19-V-06,  (PM)  (1); 
Colwood,  B.  C.,  1932-6,  H.  Peake,  (PM)  (1).  ’ 

(PMm7)^S  (A^rtecanus)  longulus  LeC.:  Errington,  B.  C.,  3-III-50,  G.  H.  Larnder, 
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Tribe  Silphini 


Silpha  (Thanatophilus)  lapponica  Hbst.:  Errington,  B.  C.,  19-VI-49,  G.  H.  Larnder, 
(PM)  (2);  Victoria,  B.  C.,  22-VI-26,  G.  A.  Hardy,  (PM)  (7);  13-IX-25,  Cook,  dead  fish, 
(PM)  (3);  Colwood,  B.  C.,  1932-6,  H.  Peake,  (PM)  (2). 


Tribe  Nicrophorini 

Nicrophorus  vespilloides  defodiens  Mann.:  Victoria,  B.  C.,  6-VI-69,  R.  Storey,  pit 
trap,  (UV)  (2);  4-VII-77,  P.  Everson,  forest  pit  trap,  (A)  (2);  Duncan,  B.  C.,  28-V-05, 
A.  Hanham,  (PM)  (1). 

Nicrophorus  vespilloides  defodiens  Mann.  ab.  conversator  Walker:  Victoria,  B.  C., 
29-VI-77,  P.  Everson,  forest  pit  trap,  (A)  (2);  Genoa  Bay,  B.  C.,  10-VI-28,  Mathers, 
(PF)  (2). 

Nicrophorus  vespilloides  defodiens  Mann.  ab.  gaigei  Hatch:  Victoria,  B.  C.,  6- 
VI-69,  pit  trap,  (UV)  (2);  6-VI-61,  L.  Theaker,  (A)  (1);  Caycuse,  B.  C.,  6-VI-68,  R. 
Storey,  (UV)  (2);  Duncan,  B.  C.,  3-V-06,  A.  Hanham,  (PM)  (1);  Saanich,  B.  C.,  10- 
XI-45,  G.  A.  Hardy,  (PM)  (1);  Errington,  B.  C.,  3-VI-26,  G.  H.  Larnder,  (PM)  (2). 

Nicrophorus  vespilloides  defodiens  Mann.  ab.  walkeri  Hatch:  Victoria,  B.  C.,  6- 
VI-69,  in  pit  trap.  (UV)  (1);  Duncan,  B.  C.,  26-VI-05,  A.  Hanham,  (PM)  (2);  Erring¬ 
ton,  B.  C.,  l-VI-29,  G.  H.  Larnder,  (PM)  (1);  Langford,  B.  C.,  5-X-56,  D.  Evans,  (PF)  (1). 

Nicrophorus  investigator  Zett.:  Victoria,  B.  C.,  27-VII-77,  P.  Everson,  forest  pit 
trap,  (A)  (9);  ?-1 11-42,  Shawing,  (PM)  (1);  Colwood,  B.  C.,  1932-36,  H.  Peakes,  (PM) 
(3);  Duncan,  B.  C.,  22-30-IV-20,  A.  Hanham,  (PM)  (6);  Errington,  B.  C.,  8-VIII-50, 
G.  H.  Larnder,  (PM)  (1). 

Nicrophorus  nigritus  Mann.:  LeConte  (1869). 

Nicrophorus guttulus  Mots.:  Victoria,  B.  C.,  l-VI-25,  Downes,  (S)  (3). 

Nicrophorus  marginatus  F.:  Duncan,  B.  C.,  ?,  A.  Hanham,  (PM)  (1). 

Aberrations  of  the  elytral  fasciae  were  included  for  N.  vespilloides  de¬ 
fodiens  Mann,  because  they  occur  consistently  in  the  collections  examined. 
These  elytral  aberrations  represent  genetic  rather  than  taxonomic  differ¬ 
ences  (Hatch  1953,  1957;  Leech  1935).  Leech  (1935)  found  that  the  offspring 
from  N.  vespilloides  defodiens  Mann,  were  the  following:  N.  vespilloides 
defodiens  Mann.,  N.  vespilloides  defodiens  ab.  conversator  Walker  and  N. 
vespilloides  defodiens  ab.  gaigei  Hatch  with  a  ratio  of  approximately  1:2:1. 
N.  vespilloides  defodiens  Mann,  is  commonly  found  on  Southern  Vancouver 
Island,  and  Walker  (1866)  gave  Vancouver  Island  as  type-locality  for 
N.  conversator.  However,  in  the  material  examined  N.  vespilloides  Hbst. 
s.  str.  was  absent  although  it  is  common  on  the  British  Columbia  coast 
(Hatch  1957). 

The  collecting  data  indicate  that  Silphids  are  most  common  during  the 
months  of  May,  June,  July,  and  August.  This  agrees  with  Leech  (1935)  and 
Holland  (1888).  Because  much  of  Vancouver  Island  is  unrepresented  in  this 
list,  little  can  be  said  about  the  abundance  or  absence  of  any  particular 
species. 
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SPANGLEROGYRUS  ALBIVENTRIS,  A  PRIMITIVE  NEW 
GENUS  AND  SPECIES  OF  GYRINIDAE 
(COLEOPTERA)  FROM  ALABAMA 

George  W. Folkerts 

Department  of  Zoology-Entomology,  Auburn  University, 

Auburn,  AL  36830 

Abstract 

Spangle rogyrus  albiventris  Folkerts,  new  genus,  new  species,  in  the  new 
subfamily  Spanglerogyrinae,  occurs  in  streams  in  southwestern  Alabama. 
This  genus  is  chaiacterized  by  having  the  dorsal  and  ventral  compound  eves 
in  contact  on  the  margin  of  the  head  and  having  unbroadened  meso-  and 
metatarsal  segments  which  are  as  long  as  or  longer  than  broad.  It  is  the 
smallest  (approx.  2.9  mm)  and  most  primitive  of  the  gyrinids.  To  reflect 
moie  accui ately  the  diversity  in  the  familv  the  three  traditional  subfamilies 
are  reduced  to  tribes. 


In  1975,  while  collecting  in  a  stream  in  Butler  Co.,  Alabama,  I  obtained 
one  specimen  of  a  very  unusual,  exceptionally  small  gvrinid.  Intensive 
work  yielded  no  additional  individuals  until  May  1978,  when  several  more 
were  obtained  at  a  similar  site  in  Monroe  Co.,  Alabama.  The  specimens  rep¬ 
resent  a  new  genus  and  species  which  may  be  of  significance  in  understand¬ 
ing  the  evolution  of  the  Gyrinidae. 


fig.  1.  Presumed  range  of  Spanglerogyrus  albiventris  in  southwestern 
Alabama.  Solid  circle  indicates  the  type  locality  in  Monroe  Co.  Hollow 
circle  indicates  the  other  known  locality  in  Butler  Co. 
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Spanglerogyrus  Folkerts,  new  genus 

Form.  Elongate-oval,  convex,  slightly  flattened  dorsally. 

Head.  Slightly  swollen  between  eyes.  Front  curving  downward  to  near  vertical. 
Epistomal  sulcus  feebly  impressed.  Mouthparts  tending  more  toward  a  hypognathus 
position  than  in  other  gyrinids.  Dorsal  and  ventral  compound  eyes  in  contact  on 
margin  of  head;  eyes  separated  only  by  a  narrow  ridge  which  bears  no  ommatidia. 
Galea  present.  Antennae  short,  cylindrical,  rounded  and  blunt  terminally;  an¬ 
tennal  flagellum  9-segmented  (Fig.  2A,  B). 

Dorsum.  Pronotum  2.2  times  as  long  medially  as  behind  eyes,  lateral  vertical 
portions  pubescent.  Scutellum  present,  triangular.  Elytra  without  conspicuous  striae 
or  rows  of  punctures,  truncate  posteriorly;  apices  produced  and  acute  in  females, 
angulate  in  males;  posterolateral  portions  of  elytra  with  covering  of  coarse  pu¬ 
bescence. 

Venter.  Prosternal  process  margined  laterally,  channeled  medially;  apex 
pointed,  curving  dorsally  between  procoxae.  Profemora  subcylindrical,  not  flat¬ 
tened;  apices  slightly  expanded,  but  not  produced.  Mesosternum  with  low,  sharp- 
edged  anterior  medial  carina.  Meso-  and  metafemora  flattened,  ovate.  Meso-  and 
metatibiae  flattened,  about  4  times  as  long  as  broad.  Meso-  and  metatarsi  flattened, 
not  broadened;  tarsal  segments  as  long  as  or  longer  than  broad  (Figs.  3,  4A,  B,  C). 

Genitalia.  Male  genitalia  with  lateral  lobes  flattened,  of  constant  width  through¬ 
out  their  length,  not  expanded  apically,  bearing  brush  of  setae  on  tip,  no  setae  lat¬ 
erally;  median  lobe  cylindrical,  not  flattened,  slightly  wider  than  lateral  lobes, 
faintly  constricted  near  tip,  distal  third  bearing  short,  stiff,  retrorse  setae  (Fig.  4D). 
Female  genitalia  with  coxite  and  valvifer  of  approximately  equal  lengths;  coxite 
subcylindrical,  slightly  flattened,  approximately  3  times  as  long  as  wide,  with  spin- 
ulose,  medially-directed  field,  bearing  tuft  of  posterior  setae  which  protrude  from 
the  segment;  valvifer  approximately  6  times  as  long  as  wide  (Fig.  4E). 

Etymology.  The  masculine  generic  name  honors  Paul  J.  Spangler  for  his  contri¬ 
butions  to  the  study  of  aquatic  Coleoptera  and  for  his  many  kindnesses  to  me  and  my 
students.  The  suffix  gyrus  refers  to  the  gyrating  swimming  motion  of  members  of  this 
family  and  is  a  traditional  component  of  the  names  of  many  of  the  genera. 

Type-Species.  Spanglerogyrus  albiventris  Folkerts,  new  species,  which  is  described 
below. 


Spanglerogyrus  albiventris  Folkerts,  new  species 

Form.  Body  about  twice  as  long  as  wide,  widest  in  basal  third  of  elytra.  Mean 
length  2.89  mm,  mean  width  1.51  mm. 

Coloration.  Elytra  (except  for  narrow  lateral  margin),  median  portion  of  pro¬ 
notum,  dorsum  of  head,  and  antennal  flagellum  black,  inconspicuously  bronzed. 
Dorsal  and  ventral  compound  eyes  black.  Lateral  portions  of  pronotum  light  yel¬ 
low.  A  narrow  light  yellow  border  along  lateral  elytral  margins,  often  narrowed 
and  obscured  posteriorly.  Venter  of  head  (except  genae),  mouthparts  (except  man¬ 
dibles),  venter  of  antennal  pedicel,  ventral  thoracic  surfaces,  epipleura,  and  ap¬ 
pendages  yellowish  white  to  straw  colored.  Ventral  portions  of  abdominal  segments 
yellowish  white  in  female,  brown  in  male;  terminal  segment  semi-transparent. 

Head.  Length  when  viewed  from  above  approximately  0.3  mm;  head  length  about 
half  medial  length  of  pronotum;  width  at  eyes  approximately  0.8  mm.  Dorsal  com¬ 
pound  eyes  laterally  directed.  Dorsal  head  surface  with  few  scattered  setae  which 
tend  to  be  concentrated  in  the  region  of  the  obscure  epistomal  sulcus.  Antennal  fla¬ 
gellum  with  scattered  setae,  terminal  segment  with  irregular  cluster  of  setae.  Labrum 
protruding  only  slightly  from  beneath  clypeus,  its  anterior  margin  weakly  emargi- 
nate.  Lateral  lobes  of  labium  with  straight  medial  margin,  angulate  anteriorly; 
labial  palpi  3-segmented,  last  segment  pointed,  cylindrical,  not  expanded,  equalling 
combined  lengths  of  other  two  segments. 

Dorsum.  Pronotum  slightly  narrower  than  elytra  at  base,  longest  medially, 
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Fig.  2.  Scanning  electron  micrographs  of  the  left  anterolateral  portions 
ot  bpa ng lerogyru s  albiventris.  A.xl85.  B.x85. 
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Fig.  3.  Scanning  electron  micrograph  of  the  distal  portion  of  the  right 
metathoracic  leg  of  Spanglerogyrus  albiventris  showing  the  proportions  of 
the  tarsal  segments.  x!50. 


narrowest  behind  eyes,  expanded  anteriorly  below  eyes,  with  sharp,  narrow  lateral 
margin;  surface  microreticulate;  marginal  thirds  bearing  pubescence  of  coarse  setae. 
Scutellum  triangular,  variable  in  size,  conspicuously  larger  in  males.  Elytra 
widest  in  basal  third;  lateral  margin  narrow  and  sharp;  sutural  stria  of  scattered 
punctures  present,  few  scattered  punctures  elsewhere;  apices  truncate,  sutural  angle 
produced  and  acute  in  female;  surfaces  microreticulate;  pubescent  border  restricted 
to  lateral  fourth  anteriorly,  widening  posteriorly,  reaching  suture  and  covering  entire 
elytra  in  posterior  fifth;  an  exceptionally  long  seta  curving  posteromedially  from 
lateral  apical  angle. 

Venter.  Procoxae  subglobose.  Protarsi  cylindrical  in  female,  expanded  and  flat¬ 
tened  in  male.  Ends  of  profemora  extending  slightly  beyond  edge  of  pronotum  when 
positioned  at  right  angles  to  body  axis.  Margins  of  mesotrochanters  essentially  con¬ 
tinuous  with  margins  of  mesofemora.  Mesofemora  reaching  edges  of  elytra  when  po¬ 
sitioned  at  right  angles  to  body  axis.  Metacoxal  processes  conical.  Margins  of  meta- 
trochanters  essentially  continuous  with  margins  of  metafemora.  Metafemora  extend¬ 
ing  beyond  margins  of  elytra  when  positioned  at  right  angles  to  the  body  axis.  Tips  of 
metatibiae  extending  well  beyond  posterior  margins  of  elytra  when  metathoracic 
legs  extended  posteriorly.  Six  abdominal  sternites  visible  ventrally,  the  anterior 
two  fused;  terminal  abdominal  segment  broadly  triangular.  Conspicuous  punctation 
or  sculpturing  absent  from  all  ventral  surfaces. 

Genitalia.  As  described  for  the  genus. 

Etymology.  The  epithet  albiventris  is  derived  from  the  Latin  roots  alb-  meaning 
white,  and  ventr-,  the  lower  surface,  referring  to  the  whitish  appearance  of  the  venter 
in  gross  aspect. 

Holotype.  Male,  ALABAMA,  Monroe  Co.,  Brushy  Creek,  0.5  km  E.  Peterman  on 
Monroe  Co.  Rd.  31.  20-V-1978.  G.  W.  Folkerts.  USNM  type  no.  75847. 

Allotype.  Same  data  as  holotype.  In  USNM. 

Paratypes.  (9  specimens)  ALABAMA,  Butler  Co.  Persimmon  Creek  at  U.  S.  Hwy. 
31,  4.4  km  NW  McKenzie.  12-IV-1975.  G.  W.  Folkerts  [APIC]  (1).  Same  data  as  holo¬ 
type  [APIC]  (2).  Monroe  Co.,  Brushy  Creek,  0.5  km  E.  Peterman  on  Monroe  Co.  Rd. 
31.  27-V-1978.  Folkerts  and  Eiland.  [USNM]  (2),  [INHS]  (2),  [IUIC]  (2),  [F.  W.  Ei- 
land,  II  collection]  (1). 

Habits  and  Habitat.  All  known  specimens  of  Spanglerogyrus  were  ob¬ 
tained  along  banks  of  well-shaded,  moderate-sized  (7-10  m  wide)  streams  at 
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Fig.  4.  Outline  sketches  of  morphological  features  of  Spanglei’ogyrus 
albiven tris.  A.  Left  prothoracic  leg  of  male,  x65.  B.  Right  metathoracic 
leg,  x65.  C.  Left  mesothoracic  leg,  x65.  D.  Male  genitalia,  xl20.  E.  Left 
portion  of  female  genitalia,  x80. 
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sites  where  the  bank  forms  a  shelf  overhanging  the  stream  and  small  root¬ 
lets  penetrate  through  and  hang  down  into  the  water.  The  small  size  of  the 
individuals  coupled  with  the  low  light  intensity  in  such  sites  usually  pre¬ 
cludes  visual  detection  of  specimens.  It  is  likely  that  the  beetles  climb  out 
of  the  water  and  rest  on  rootlets  as  do  members  of  other  gyrinid  genera 
(Folkerts  and  Donavan,  1973).  Both  Gyretes  sinuatus  and  Gyrinus  margi- 
nellus  were  obtained  at  the  same  sites,  apparently  in  the  same  microhabitat. 

Spanglerogyrus  beetles  are  very  active  and  move  rapidly.  They  hop  with 
a  facility  reminiscent  of  alticine  chrysomelids.  Prior  to  hopping  they  ele¬ 
vate  the  front  portion  of  the  body  by  extending  the  prothoracic  legs.  In  my 
experience,  such  a  movement  is  not  characteristic  of  other  North  American 
gyrinids.  Although  specimens  of  other  genera,  notably  Gyretes,  make  short 
rapid  hops  with  great  dexterity,  the  hops  are  not  preceded  by  conspicuous 
elevation  of  the  front  of  the  body. 

The  wings  of  both  sexes  seem  to  be  well-developed.  One  specimen  at¬ 
tempted  to  fly  after  hopping  onto  the  edge  of  the  dipnet  used  to  capture  it. 

Specimens  of  Spanglerogyrus  are  apparently  not  abundant  at  the  sites 
sampled.  The  specimens  available  were  obtained  with  an  effort  of  two  man 
hours  of  intensive  collecting  per  specimen.  Perhaps  adults  are  more  abun¬ 
dant  later  in  the  season.  A  number  of  the  specimens  obtained  in  May  were 
teneral.  No  larvae  have  been  found. 

Range  and  Zoogeography.  The  two  sites  from  which  Spanglerogyrus 
specimens  have  been  taken  lie  in  the  western  portion  of  the  Red  Hills  region 
of  the  Coastal  Plain  Province  in  south-central  Alabama  (Fig.  1).  The  west¬ 
ern  Red  Hills  is  probably  the  most  deeply  dissected  area  in  the  Coastal 
Plain  of  North  America.  Topographically,  and  in  many  respects  floristi- 
cally,  it  resembles  areas  found  elsewhere  only  above  the  Fall  Line.  The 
area  harbors  a  number  of  endemics,  relicts,  and  disjunct  populations.  The 
most  notable  endemic  is  the  monotypic  salamander  genus  Phaeognathus. 
This  species  lives  in  burrows  only  in  the  Tallahatta  and  Hatchetigbee  for¬ 
mations  (Eocene)  and  is  present  at  sites  only  a  few  hundred  meters  from 
both  Spanglerogyrus  localities.  Mount  (1975)  noted  that  the  pickerel  frog 
(Rana  palustris)  and  the  zig-zag  salamander  ( Plethodon  dorsalis),  com¬ 
monly  found  in  Alabama  at  sites  above  the  Fall  Line,  are  also  found  in  the 
Western  Red  Hills.  Ross  and  Ricker  (1971)  remarked  on  the  presence  of  a 
disjunct  population  representing  the  ancestral  form  of  Allocapnia  recta 
(Plecoptera:  Capniidae)  in  this  same  area.  Among  the  plants,  Schisandra 
glabra  and  Magnolia  tripetala  are  Red  Hills  forms  which  occur  either  only 
above  the  Fall  Line  or  at  widely  scattered  Coastal  Plain  sites  elsewhere. 

Evolutionary  and  Systematic  Implications.  The  unseparated  dorsal 
and  ventral  compound  eyes  and  the  relatively  unmodified  meso-  and  meta¬ 
tarsi  of  Spanglerogyrus  are  features  hypothesized  in  the  dytiscoid  ancestor 
of  the  Gyrinidae.  Spanglerogyrus  may  represent  an  early  offshoot  from  this 
ancestral  stock.  Cursory  examination  of  the  features  listed  by  Hatch  (1925) 
indicates  that  Spanglerogyrus  shares  more  obvious  features  with  members 
of  the  Orectochilinae  than  with  the  other  gyrinid  subfamilies.  Among  these 
are  the  presence  of  elytral  pubescence,  the  angulate  elytral  apices,  and  the 
unsculptured  dorsal  surface.  However,  Spanglerogyrus  lacks  the  conspicu¬ 
ous  elongation  of  the  terminal  abdominal  segment,  and  differs  from  the 
orectochilines  in  many  other  ways.  The  shared  features  therefore  seem  to  be 
symplesiomorphous. 
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Hatch  (1925)  listed  the  following  features  (among  others)  as  primitive 
in  the  Gyrinidae:  9-segmented  antennal  flagellum,  exposed  scutellum, 
presence  of  galea,  lack  of  pubescence,  rounded  elytral  apices,  large  size, 
widened  lateral  lobes  on  the  male  genitalia.  Spanglerogyrus  specimens 
possess  the  first  three  features,  possibly  verifying  their  primitive  nature. 
However,  Spanglerogyrus  is  small  in  size,  possesses  dorsal  pubescence,  has 
angulate  elytral  apices,  and  the  male  genitalia  have  narrow  lateral  lobes. 
The  contention  that  these  are  derived  features  is  thus  open  to  question.  Ochs 
(1926)  disagreed  with  Hatch  and  thought  that  small  size  was  primitive. 
Hatch,  Ochs,  and  other  workers  hypothesized  that  the  gyrinids  evolved  in 
lentic  waters,  but  Spanglerogyrus  occupies  the  lotic  habitat. 

It  might  be  argued  that  the  features  of  Spanglerogyrus  are  largely  the 
result  of  evolutionary  miniaturization  and  are  therefore  derived.  The  posi¬ 
tion  of  the  eyes  and  the  unmodified  tarsi  weigh  strongly  against  this  view¬ 
point. 

In  reference  to  the  position  of  the  eyes  in  Spanglerogyrus  a  brief  com¬ 
ment  on  the  status  of  the  Oligocene  fossil  genus  Paleogyrinus  Schlecten- 
dal  (1894)  may  be  in  order.  Hatch  (1927)  remarked  that  the  emargination  on 
the  side  of  the  head  was  “undoubtedly  an  artifact”  and  concluded  that  the 
eyes  were  probably  entire.  Although  it  is  now  apparent  that  the  eyes  of 
primitive  gyrinids  could  have  been  entire,  I  agree  with  Hatch,  and  Darling¬ 
ton  (1929),  that  Paleogyrinus  belongs  in  the  Dytiscidae.  It  does  not  re¬ 
semble  Spanglerogyrus  in  any  significant  details  of  its  visible  morphology. 
In  shape  and  in  tarsal  features  it  presents  a  facies  similar  to  that  of  a  lacco- 
philine  dytiscid. 

Detailed  comparative  studies  are  necessary  before  the  evolutionary  im¬ 
plications  of  the  features  of  Spanglerogyrus  can  be  ascertained  with  any  cer¬ 
tainty.  However,  they  are  clearly  highly  divergent  from  the  remainder  of 
the  gyrinids.  This  divergence  necessitates  the  placement  of  Spanglerogyrus 
in  a  separate  subfamily. 

Spanglerogyrinae  Folkerts,  new  subfamily 

Diagnosis.  Gyrinids  with  the  dorsal  and  ventral  compound  eyes  in  contact  on  the 
margin  of  the  head,  separated  only  by  a  narrow  ridge;  meso-  and  metatarsal  seg¬ 
ments  as  long  as  or  longer  than  broad. 

Type-genus.  Spanglerogyrus  Folkerts. 

The  features  of  Spanglerogyrus  necessitate  alteration  of  the  concept  of 
diversity  within  the  family  Gyrinidae.  The  three  subfamilies  traditionally 
delineated,  Gyrininae,  Orectochilinae,  and  Enhydrinae,  are  clearly  more 
closely  related  to  one  another  than  any  of  them  are  to  Spanglerogyrus. 
Retention  of  these  taxa  at  the  subfamily  level  would  clearly  be  incon¬ 
sistent.  I  therefore  propose  the  following  classification  for  the  family: 

Family  Gyrinidae 

Subfamily  Gyrininae 
Tribe  Gyrinini 
Tribe  Orectochilini 
Tribe  Enhydrini 
Subfamily  Spanglerogyrinae 

For  those  who  wish  to  retain  the  taxa  heretofore  considered  tribes,  these 
may  now  be  used  at  the  subtribe  level.  Their  names  may  be  formed  by  using 
the  root  of  the  type-genus  in  plural  form,  e.g.,  subtribe  Dineuti. 
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An  artificial  key  to  the  subfamilies  and  tribes  is  presented  below.  This 
key  will  also  function  to  separate  the  four  U.  S.  genera. 

1.  Dorsal  and  ventral  compound  eyes  in  contact  on  the  margin 
of  the  head,  separated  only  by  a  narrow  ridge;  meso-  and 

metatarsal  segments  as  long  as  or  longer  than  broad . 

Spanglerogyrinae  ( Spanglerogyrus ,  southwestern  Alabama). 
T.  Dorsal  and  ventral  compound  eyes  divided,  the  upper  eyes 
inset  from  the  margin  of  the  head  to  a  distance  of  at  least  half 
the  width  of  an  eye;  meso-  and  metatarsal  segments  broadened, 
segments  2,  3,  and  4  much  broader  than  long...Gyrininae  2 

2(T).  Dorsum  of  elytra  with  a  lateral  pubescent  field;  last  abdomi¬ 
nal  segment  elongate,  conical,  bearing  a  medial  row  of  setae 
on  the  ventral  surface  Orectochilini  ( Gyretes , 

Florida,  north  to  Illinois  and  Kansas,  west  to  California). 
2'.  Dorsum  of  elytra  glabrous;  last  abdominal  segment  obtusely 
rounded,  not  elongate  or  conical,  no  medial  row  of  setae  on 
ventral  surface .  3 

3(2').  Each  elytron  with  11  striae  of  punctures;  scutellum  ex¬ 
posed  . Gyrinini  ( Gyrinus ,  continent-wide). 

3'.  Elytra  smooth  or  each  with  9  indistinct  or  weakly  impressed 

striae;  scutellum  concealed .  Enhydrini  ( Dineutus ,  eastern  U.  S., 

,  southwest  to  Colorado  and  California). 
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Abstract 

In  the  laboratory,  Deloyala  guttata  and  Metriona  bicolor  develop  from 
eggs  to  adults  in  from  23  to  43  days.  Their  larvae  and  those  of  Plagio- 
metriona  clavata  construct  and  carry  fecal  masses  that  appear  defensive  in 
function.  Adult  D.  guttata  and  M.  bicolor  usually  attain  full  metallic 
coloration  when  they  are  from  9  to  27  days  old.  Copulation  usually  occurs 
with  the  male  mounted  on  the  female,  and  it  lasts  from  15  to  583  min. 
Beetles  often  copulate  repeatedly  with  the  same  mates  and  are  also  polyg¬ 
amous.  During  copulation,  older  adults  of  M.  bicolor  change  color  in  from 
120  to  1033  sec  from  brownish  orange  with  black  spots  to  brilliant,  metallic 
gold.  These  beetles  are  usually  gold  when  they  are  undisturbed.  Disturb¬ 
ance  causes  them  to  turn  from  gold  to  goldish  orange  with  black  spots  in 
from  12  to  141  sec  and  then  eventually  to  turn  to  brownish  orange  with 
spots.  While  changing  color,  males  show  spots  significantly  faster  than  fe¬ 
males.  Possible  adaptive  reasons  for  rapid  color  change  in  M.  bicolor  are 
discussed. 


Introduction 

Various  aspects  of  the  biologies  of  North  American  tortoise  beetles  have 
been  reported  (e.g.,  Walsh  and  Riley  1869;  Swain  1948;  Smith  1950;  Shell 
1964;  Woodruff  1965,  1975,  1976a,  b;  Eisner  et  al.  1967;  Beshear  1969;  Bals- 
baugh  and  Hays  1972;  Ward  and  Pienkowski  1976;  and  Jackman  1976).  This 
study  reveals  some  previously  unreported  information  about  tortoise 
beetles,  and  it  concerns  Deloyala  guttata  (Oliv.),  Metriona  bicolor  (F.), 
and  Plagiometriona  clavata  (F.).  D.  guttata  is  found  from  Eastern  United 
States  to  South  America;  M.  bicolor,  Eastern  United  States;  and  P.  clavata, 
Eastern,  Central,  and  Southwestern  United  States  (Leng  1920;  Woodruff 
1975,  1976b).  M.  bicolor  is  sometimes  an  economically  important  pest  of 
the  sweet  potato,  Ipomoea  batatas  (L.)  Lam.  (Convolvulaceae).  Adult  cas- 
sidines  may  be  unique  among  insects  because  of  their  ability  to  reversibly 
change  their  structural,  metallic  colors.  Quick,  reversible  color  change  is 
also  found  in  acridids  Kosciuscola  spp.  which  employ  pigment  movement 
(Key  and  Day  1954a,  b;  Filshie  et  al.  1975).  M.  bicolor  often  undergoes  rapid 
color  change  during  copulation  as  is  reported  below;  to  my  knowledge, 
this  is  the  first  record  of  such  behavior  in  insects. 

Materials  and  Methods 

Tortoise  beetles  were  collected  in  1976  from  their  food  plants  in  Wash¬ 
ington,  D.C.  Deloyala  guttata  and  Metriona  bicolor  were  collected  from 
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Calystegia  sepium  L.  and  Ipomoea  purpurea  (L.)  Roth  (Convolvulaceae), 
and  Plagiometriona  clavata  were  collected  from  Datura  stramonium  L. 
(Solanaceae).  In  the  laboratory,  beetles  were  maintained  or  reared  in  petri 
dishes  in  which  fresh  leaf  pieces  were  placed  every  1  or  2  days.  Beetles  were 
maintained  under  a  natural  photoperiod  and  illumination  by  indirect  sun¬ 
light  at  from  23  to  27°C.  Beetle  sexes  were  ascertained  by  watching  their 
sexual  behavior.  Males  were  marked  on  their  scuta  with  fast  drying  enamel 
paints  after  they  copulated  or  after  they  extended  their  aedeagi,  and  females 
were  marked  after  they  copulated.  Behavior  was  timed  with  a  stopwatch. 
“N”  designates  sample  size;  MWUT,  Mann-Whitney  U-test.  Numbers  in 
parentheses  which  follow  ranges  represent  mean,  one  standard  deviation, 
and  median,  respectively.  For  convenience,  some  methods  are  given  in  the 
Results  and  Discussion. 


Results  and  Discussion 

Life  histories.  Adults  of  M.  bicolor  were  found  in  the  field  from  early 
May  to  early  October;  D.  guttata  and  P.  clavata,  from  June  to  September. 
In  the  laboratory,  32  eggs  of  M.  bicolor  hatched  in  from  5  to  8  days  (7.4, 
1.13,  8.0);  33  eggs  of  D.  guttata,  2  to  7  days  (5.3,  2.41,  7.0).  Female  D.  guttata 
usually  defecated  on  their  oothecae  as  do  females  of  other  tortoise  beetles, 
e.g.,  Cassida  hemisphaerica  Herbst  (Maw  1976);  perhaps  this  somehow  pro¬ 
tects  oothecae.  Twenty  six  larvae  of  M.  bicolor  took  from  21  to  25  days  (21.7, 
1.01,  22.0)  to  reach  pupation  age;  13  larvae  of  D.  guttata,  18  to  23  days  (22.2, 
1.88,  23.0).  Two  hundred  and  twenty  three  pupae  of  M.  bicolor  became  adults 
in  from  6  to  9  days  (6.9,  0.59,  7.0);  55  pupae  of  D.  guttata,  3  to  9  days  (4.7,  1.31, 
5.0).  Smith  (1950,  p.  101)  reported  different  M.  bicolor  life  cycle  durations, 
possibly  because  he  observed  these  beetles  in  a  different  part  of  the  U.S.  and 
under  different  conditions. 

Larvae  carry  masses  of  exuviae  and  feces  over  their  dorsa  with  use  of 
abdominal  urogomphi  (Fig.  1).  Larvae  of  M.  bicolor  and  P.  clavata  carry 
single  large  masses;  whereas,  larvae  of  D.  guttata  each  often  carry  from  one 
to  four  masses  that  are  loosely  joined.  One  larva  of  D.  guttata  extended 
and  bent  its  abdominal  end  over  its  dorsum  so  that  its  end  reached  about 
three-fourths  of  the  way  to  its  head  and  it  defecated  on  both  sides  of  its  mass. 
Larvae  of  M.  bicolor  were  observed  to  defecate  on  one  or  the  other  side  of 
their  masses,  but  the  symmetry  of  their  masses  suggests  that  they  defecate 
on  both  sides  at  about  the  same  frequency. 

Larvae  move  masses  with  their  urogomphi  over  areas  of  their  bodies 
which  are  tactually  stimulated.  Medium-sized  larvae  were  touched  on  their 
anteriors,  posteriors,  and  both  sides  with  a  blunt,  carbon  tip  of  a  pencil. 
Typical  larval  response  was  to  move  their  masses  so  as  to  cover  and,  thus, 
apparently  defend  areas  that  were  touched.  Ten  larvae  of  M.  bicolor  and 
9  out  of  10  larvae  of  D.  guttata  that  were  all  from  different  parents  showed 
typical  responses.  Also,  8  larvae  of  P.  clavata,  not  all  from  different  par¬ 
ents,  showed  typical  responses.  Eisner  et  al.  (1967)  found  that  in  Cassida 
rubiginosa  Muller,  larval  masses  (“shields”)  are  highly  effective  in  block¬ 
ing  ant  bites,  and  they  also  mention  other  possible  functions  of  masses  such 
as  camouflage  and  protection  against  desiccation  or  rain.  Functions  of 
masses  in  other  cassidines  require  study. 

Twenty  four  pupae  of  M.  bicolor  and  19  pupae  of  D.  guttata,  that  were 
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all  progeny  of  different  parents,  and  10  pupae  of  P.  clavata,  that  were  not 
all  from  diffeient  paients,  were  attached  to  leaves  and  bore  masses  over 
theii  doisa.  Pupae  did  not  move  their  masses  when  pupae  were  touched  with 

foi  ceps,  but  the  piesence  of  masses  might  help  to  camouflage  or  otherwise 
protect  them. 

Eighteen  adults  of  M.  bicolor  lived  from  25  to  111  days  (64.9,  28.56, 
66.5);  5  adults  of  D.  guttata,  31  to  105  days  (51.9,  30.60,  42.0).  One  adult  of 
M.  bicolor  was  still  alive  at  112  days  when  I  stopped  observing  it. 

Fifteen  M.  bicoloi  adults  were  examined  immediately  after  they  emerged 
from  pupae,  and  at  this  time,  their  upper  surfaces  were  entirely  light  brown¬ 
ish  orange.  They  turned  to  deep  brownish  orange  with  6  black  spots  on  their 
elytra  in  about  3  hr.  One  hundred  and  thirty  four  adults  were  examined  once 
per  day  and  were  first  observed  to  be  entirely  bright,  metallic  gold  when 
they  were  from  14-  to  27-day  old  adults  (19.1,  2.28,  19.0)  (Fig.  2  and  3).  Me¬ 
tallic  colois  of  another  tortoise  beetle,  Aspidomorpha  tecta,  first  occur  as 
soon  as  3  days  after  emergence  from  pupae  (Neville  1977). 

Fifty  eight  adults  of  D.  guttata  attained  full  metallic  coloration  when 
they  were  from  9  to  18  days  old  (12.1,  4.32,  13.0)  (Fig.  4).  Fifty  randomly  col¬ 
lected  adults  from  the  field  varied  in  coloration.  Forty  eight  were  black 
with  large  gold  markings  with  or  without  highlights  of  magenta,  bronze,  or 


Fig.  1:  Larva  of  Deloyala  guttata  holding  four  masses  of  exuviae  and 
feces  with  its  urogomphi.  Fig.  2:  Adult  of  Metriona  bicolor  in  brownish- 
orange- wit  h-black-dot  color  phase.  Fig.  3:  Adults  of  M.  bicolor  in  metallic- 
gold  color  phases  and  in  copula.  Fig.  4:  Adult  of  D.  guttata. 
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chartreuse;  one,  gold  and  brown;  and  one  black  with  very  small  gold  mark¬ 
ings. 

Sexual  behavior.  Tortoise  beetles  were  found  only  occasionally  in 
copula  in  the  field;  therefore,  mating  behavior  was  primarily  studied  in  the 
laboratory.  In  3  courtships  of  M.  bicolor,  males  approached  resting  females, 
mounted  them,  and  antennated  female  heads  with  simultaneous  or  alter¬ 
nate  antennal  movements. 

Six  adults  of  M.  bicolor  were  first  observed  to  copulate  when  they  were 
from  14  to  17  days  old  (14.7,  1.21,  14.0).  Three  were  metallic  gold;  two, 
goldish  orange  with  black  spots;  and  one,  bronzy  gold  with  spots.  While 
in  copula,  males  of  19  pairs  of  M.  bicolor  and  7  pairs  of  D.  guttata  placed 
their  forelegs  on  female  elytral  bases  and  middle  legs  on  elytral  mid¬ 
areas.  Male  hindlegs  were  on  distal  margins  of  female  elytra,  on  leaves, 
in  air,  withdrawn  against  bodies,  or  on  petri  dishes,  and  their  left  hindlegs 
were  often  in  different  positions  than  right  ones.  Males  and  females  held 
their  antennae  forward  and  spread  from  30  to  180  degrees  or  under  pronota. 
Several  pairs  of  D.  guttata  and  P.  clavata  were  seen  in  linear  copulation  in 
which  males  and  females  faced  opposite  directions. 

Pairs  were  first  observed  when  they  initiated  copulation,  or  when  they 
were  already  in  copula,  and  thereafter  they  were  observed  once  per  hr  for 
10  hr.  I  assumed  that  pairs  did  not  interrupt  copulation  between  times  when 
they  were  seen  in  copulation.  Therefore,  recorded  mating  durations  are  es¬ 
timations  and  could  have  been  almost  1  hr  shorter  than  actual  durations, 
and  pairs  may  have  gone  in  and  out  of  copulation  when  I  did  not  see  them. 
Fourteen  pairs  of  M.  bicolor  copulated  for  from  approximately  180  to  583 
min  (338.5,  108.76,  316.5);  6  pairs  of  D.  guttata,  15  to  345  min  (140.0,  115.28, 
120.0);  one  pair  of  P.  clavata,  345  min. 

Pairs  of  tortoise  beetles  mated  repeatedly.  Eighteen  isolated  pairs  of 
M.  bicolor  were  observed  from  1  to  10  times  per  day  for  from  1  to  6  days 
(4.6,  2.00,  6.0),  and  they  copulated  from  1  to  6  times  with  the  same  mates 
(3.3,  1.44,  3.0).  Seven  pairs  of  D.  guttata  that  were  confined  with  only  1  mate 
were  observed  from  1  to  10  times  per  day  for  from  1  to  6  days,  and  they  copu¬ 
lated  from  1  to  5  times  (2.3,  1.25,  3.0).  In  a  polygamy  experiment,  8  males 
and  8  females  of  M.  bicolor  copulated  with  2  different  mates,  and  3  males 
and  3  females  of  D.  guttata  mated  with  2  different  mates.  Tortoise  beetle 
polygamy  adds  support  to  Wilson’s  (1975,  p.  330)  statement  that  polygamy 
appears  to  be  the  rule  in  invertebrates;  adaptive  reasons  for  this  behavior 
are  discussed  by  Wilson  (1975)  and  many  others. 

Rapid  color  change  in  adult  M.  bicolor.  Adult  M.  bicolor  developed 
brilliant  gold  coloration  in  an  average  of  19  days  as  stated  above.  After 
they  became  gold,  they  could  change  to  brownish  orange  with  spots  and 
back  to  gold  in  several  min.  Color  transformation  in  indirect  sunlight  was 
from  brownish  orange  with  black  spots  to  purplish  orange  with  black  spots 
to  goldish  orange  with  black  spots  to  brilliant,  metallic  gold  without 
spots.  One  adult  did  not  change  from  goldish  orange  with  black  spots  in 
70  days  before  I  discontinued  observing  it. 

If  they  were  not  brilliant,  metallic  gold  when  they  initiated  copulation, 
M.  bicolor  usually  turned  this  color  as  mating  progressed.  Thirty  field- 
collected  adults  that  were  maintained  in  separate  petri  dishes  for  from  1  to 
3  days  were  all  placed  in  the  same  petri  dish  without  food.  Most  beetles 
became  brownish  orange  with  black  spots  as  they  crawled  in  the  dish.  I  con- 


THE  COLEOPTERISTS  BULLETIN  33(1),  1979 


13 


tinuously  scanned  the  dish  and  as  pairs  commenced  copulating,  they  were 
removed  by  urging  females  to  crawl  on  leaves  of  Calystegia  with  prodding 
from  a  small  paint  brush.  They  did  not  stop  copulation  during  this  process. 
Pairs  were  transferred  to  separate  petri  dishes,  and  their  color  change  be¬ 
havior  was  observed.  Two  females  were  goldish  orange  at  the  onset  of  copu¬ 
lation,  and  they  became  gold  in  152  and  360  sec  after  copulation  initiation. 
One  male,  that  was  goldish  orange  at  the  onset  of  copulation,  became  gold 
in  232  sec,  and  one  male  that  was  brownish  orange  with  black  spots  at  the 
onset  of  copulation  did  not  turn  gold  in  60  min  after  which  I  ceased  obser¬ 
vation.  He  might  have  been  too  young  to  turn  gold.  After  the  onset  of  copu¬ 
lation,  7  other  females  turned  from  brownish  orange  with  black  spots  to 
gold  in  from  143  to  470  sec  (253.9,  106.08,  268.0),  and  7  other  males  turned 
from  brownish  orange  with  black  spots  to  gold  in  from  120  to  1033  sec 
(367.3,  315.19,  295.0).  There  was  no  difference  in  speed  of  color  change  be¬ 
tween  males  and  females  (p  <  0.05,  MWUT). 

To  observe  M.  bicolor  change  from  gold  to  brownish  orange  with  black 
spots,  I  held  a  gold  beetle  in  my  fingers  and  placed  slight  pressure  on  it. 
When  its  spots  started  appearing,  I  placed  the  beetle  in  a  petri  dish  and  timed 
its  color  change  for  3  min.  Spots  started  appearing  in  from  12  to  66  sec  (39.9, 
15.03,  41.5)  in  14  males,  faster  than  in  12  females  which  took  from  26  to  141 
sec  (70.7,  37.53,  63.0)  (p<  0.001,  MWUT).  After  spots  started  appearing,  dif¬ 
ferent  parts  of  beetles  such  as  elytra,  prothoraces,  and  scutella  became 
brownish  orange  with  a  violet  sheen  in  varying  sequences  among  beetles 
(Fig.  5).  Not  all  of  these  parts  of  particular  beetles  became  brownish 
orange  in  3-min  periods.  Usually,  color  change  occurred  symmetrically. 
Elytra  turned  orange  from  their  lateral  margins  inward,  and  prothoracic 
scuta  also  turned  orange  from  their  margins  inward.  Beetles  either  remained 
still  or  crawled,  groomed  antennae,  buzzed  wings,  and  extended  or  withdrew 
antennae  as  they  changed  color. 

A  pilot  test  involved  solitary,  orange  beetles  with  black  spots  turning 
to  gold.  I  caused  beetles  to  change  from  gold  to  orange  with  spots  by  hold¬ 
ing  them  in  my  fingers,  as  described  above.  Four  out  of  10  beetles  began  turn- 

gold  in  10  min,  and  by  30  min  later,  some  beetles  periodically  changed 
from  brownish  orange  with  spots  to  goldish  orange  and  back  to  orange  with 
spots.  However,  no  beetles  turned  brilliant  gold  during  30  min. 

Rapid  color  change  in  M.  bicolor  was  previously  reported  by,  e.g.,  Man- 
son  (1929),  Swain  (1948),  Smith  (1950),  and  Balsbaugh  and  Hays  (1972). 
Woodiuff  (1976)  noted  that  the  color  of  this  beetle  varies  from  “brassy  or 
greenish  gold  to  an  opalescent  pinkish  white  sheen.”  In  the  laboratory  under 
indirect  sunlight,  I  found  that  M.  bicolor  looked  brownish-,  purplish-,  and 
goldish  orange,  and  bright  metallic  gold.  Goldish  orange  might  be  similar 
to  brassy  gold  that  is  reported  by  Woodruff.  Metrionci  bicolor  sometimes 
looked  greenish  gold  in  the  field,  and  highlights  of  its  coloration  are  prob¬ 
ably  related  to  reflected  light  from  its  substrate  and  other  nearby  objects. 
Also,  depending  on  the  inclination  of  the  line  of  vision,  the  color  varies 
from  gold  to  green  or  even  blue  (Manson  1929). 

Metriona  bicolor,  Aspidomorpha  tectci  (Hinton  1976),  and  other  cassi- 
dines  are  evidently  the  only  beetles  that  change  color  rapidly.  Hinton 
(1976)  reports  that  the  colors  of  some  cassidines  are  produced  entirely  by 
interference;  whereas,  in  others,  pigments  modify  structural  colors.  In  Aspi¬ 
domorpha  and  other  genera,  epidermal  cells  of  pronota  and  elytra  hydrate 
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Fig.  5:  Color  change  sequence  in  26  initially  gold  color  phase  M.  bicolor 
males  and  females  after  disturbance.  Not  all  parts  of  all  beetles  became 
orange  during  the  3-min  observations  that  were  made  in  this  experiment.  The 
“s”  denotes  that  in  two  cases,  both  elytra  and  prothoraces  simultaneously 
became  brownish-orange  (“orange"  in  the  figure). 


and  dehydrate  integuments,  and  thereby  alter  the  thicknesses  of  interference 
layers  and  resultant  colors.  Hinton  further  comments  that  no  other  ani¬ 
mals  are  known  to  be  able  to  reversibly  alter  interference  colors. 

Rapid  color  change  in  M.  bicolor  has  at  least  3  possible  functions,  first, 
gold  adults  may  be  difficult  for  birds  to  see  when  the  beetles  rest  on  sun- 
dappled  foliage  or  when  they  reflect  colors  of  their  substrates.  Similar  re¬ 
flecting  of  substrate  colors  mav  occur  in  some  butterfly  pupae  (Neville 
1977).  Also,  golden  appearance  of  M.  bicolor  might  enable  them  to  mimic 
raindrops  shining  in  the  sun,  as  has  been  suggested  for  A.  tecta  (Neville 
1977).  Second,  gold  coloration  might  he  a  signal  that  they  are  sexually  re¬ 
ceptive  because  in  the  laboratory  beetles  which  had  not  attained  full  gold 
coloration  did  not  mate.  Third,  orange  phase  M.  bicolor  may  mimic  lady¬ 
bird  beetles  (Coccinellidae).  In  the  field  on  17  June,  during  a  50-min  search, 
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orange  ladybirds  without  spots  (Cycloneda  munda  (Say))  outnumbered 
orange  or  gold  phase  M.  bicolor  on  the  upper  sides  of  foliage  bv  17  to  3 
Fl°m  1wr/n°T  meters’  k  was  difficult  for  me  to  distinguish  between  orange 
,  blcolo[  and  C.  munda ;  perhaps  insectivorous  birds  also  have  this 
ditticultv.  In  the  laboratory,  captive,  juvenile  mockingbirds  which  had 
never  contacted  M.  bicolor  or  C.  munda  apparently  found  M.  bicolor 
palatable  and  C  munda  distasteful  (Barrows  et  al,  in  prep.).  This  meager 
and  indirect  evidence  suggests  that  M.  bicolor  are  Batesian  mimics  of  C. 
munda  and  perhaps  other  coccinellids;  however,  further  experimentation 
Is  ne*ded  to  explore  this  subject.  The  distinctive  shapes  of  tortoise  beetles 
ma>  lower  bird  predation  because  inexperienced  mockingbirds  showed  dif- 
hcuJu  in  eating  tortoise  beetles  (Barrows  et  al,  in  prep.)  Regarding  ,4.  tecta, 
Hinton  (19,6)  surmised  that  color  change  from  gold  to  red  makes  beetles 

le^s  conspicuous  to  bird  predators;  he  did  not  suggest  possible  aposematic 
aspects  of  this  color  change. 
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Abstract 

1,4-Benzoquinones  and  a  hydrocarbon  are  identified  from  the  defensive 
secretions  of  six  ozaenine  and  one  paussine  species. 


In  previous  papers  from  our  laboratories  we  dealt  with  the  chemistrv, 
behavior,  and  predator-prey  relations  of  bombardier  beetles,  including  spe¬ 
cies  of  Biachinini,  Metriini,  Ozaenini,  and  Paussini  (Aneshansley  et  al.  1969- 
Eisner  1958;  Eisner  and  Dean  1976;  Eisner  et  al.  1977).  We  now  have  had 
occasion  to  study  a  number  of  additional  live  ozaenines,  as  well  as  one 
paussine  previously  available  to  us  only  in  moribund  condition.  We  here 
report  on  the  chemistry  of  the  defensive  secretions  of  these  beet  les. 

The  insects  were  collected  on  Barro  Colorado  Island,  Canal  Zone,  and 
sent  to  our  Cornell  laboratories  by  mail.  They  were  identified  by  Dr  Terry 
L.  Erwin  of  the  National  Museum  of  Natural  History,  Smithsonian  Insti- 
tution,  W^hmgton,  D.C.  Two  species,  previously  undescribed,  are  herein 
called  Gomotropis  no.  3  and  Pachyteles  no.  31  and  deposited  under  that 
designation  in  Dr.  Erwin’s  Central  American  series  in  the  National  Museum 
collection.  4  he  procedures  for  maintaining  the  animals  live  in  the  labora- 
tory,  for  milking”  them  of  their  secretions,  and  for  identifying  and  quan- 

1  yi1Q^hTuSeCret0ry  components,  were  as  previously  described  (Eisner  et 
cit.  1977).  1  he  one  constituent  not  previously  detected  in  bombardier  beetle 
secretion,  2-ethyl-l,4-benzoquinone,  was  identified  on  the  basis  of  direct  gas 
chromatographic  and  mass  spectral  comparison  with  an  authentic  sample. 

Chemical  analyses  were  done  of  one  set  of  milkings  from  all  beetles 
and  of  a  second  set  of  milkings,  taken  40  days  later,  from  those  beetles  that 
survived  over  this  period  of  time.  The  compounds  identified,  and  their  rela¬ 
tive  proportions  in  the  milkings  of  the  individual  beetles,  are  shown  in 
I  able  1. 

The  data  clearly  support  the  emergent  generalization  that  1,4-benzoqui- 
none  production  is  the  norm  for  bombardier  beetles.  2-Methyl-l,4-benzo- 
quinone  appears  to  be  the  dominant  quinone  in  the  Ozaenini.  This  holds  for 
the  6  species  reported  here,  as  it  did  for  the  3  species  studied  previously  (Eis¬ 
ner  et  al.  1977).  1,4-Benzoquinone  itself  and  its  2,3-dimethyl  derivative  are 
consistently  present  in  lesser  concentrations  in  these  beetles.  2-Ethyl- 1,4- 


wald^Twwf  iUT%e  series  ^fense  Mechanisms  of  Arthropods.  Report  no.  61  is:  J.  Mein- 
Ice  D.  K  W  lemer,  T.  Eisner,  J.  Amer.  Chem.  Soc.,  in  press  (1978). 

-Present  address:  Department  of  Chemistry,  University  of  Iowa,  Iowa  City,  Iowa  52242. 
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Table  1.  Relative  percentages  of  1,4-benzoquinones  and  /?-pentadecane 
in  defensive  secretions  of  individual  ozaenine  and  paussine  beetles.  Per¬ 
centages  are  given  by  bar  heights;  white  bars  =  first  milkings;  black  bars  = 
second  milkings  (not  taken  in  some  cases). 
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benzoquinone,  found  in  low  concentrations  in  Platycerozaena  panamensis 
only  has  hitherto  been  found  in  no  other  Ozaenini,  or  for  that  matter  in 
bombardier  beetles  of  other  tribes.  Hydrocarbon  production,  and  particu- 
aily  rt-pentadecane  production,  is  also  commonplace  in  bombardiers.  In 
act,  Physea  hirta  is  the  only  species  of  Ozaenini  so  far  known  that  lacks 
this  compound  in  its  secretion. 


We  had  previously  reported  (Eisner  et  al.  1977)  the  paussine  Homopterus 
arroin  to  produce  2-methyl-l,4-benzoquinone  and  2-methyl-3-methoxy-l  4- 
benzoquinone.  However,  our  identifications  were  based  on  secretion  gener¬ 
ated  artificially  by  mixing  the  contents  of  the  two  chambers  of  glands  ex¬ 
cised  from  a  moribund  specimen  that  could  no  longer  be  induced  to  sprav 
on  its  own  (Eisner  et  al.  1977),  and  some  questions  remained  about  the  va¬ 
lidity  of  these  chemical  findings.  The  data  reported  here  were  derived  from 
a  sample  of  secretion  discharged  in  normal  fashion  by  a  specimen  of  H. 
arroin  that  reached  our  Cornell  laboratories  in  vigorous  condition.  The 
presence  of  the  two  quinones  previously  identified  is  now  confirmed  for 
this  beetle  (at  virtually  the  same  relative  proportions  as  previously  re¬ 
ported),  as  is  the  absence  of  accompanying  hydrocarbon. 

As  is  apparent  from  the  table,  there  is  relatively  little  variability  in 
secretory  composition  from  individual  to  individual  in  any  species  of  Ozae- 
mm>  °r  from  milking  to  milking  in  any  given  individual.  But  constancy  did 
not  always  prevail  (note,  for  example,  the  quantitative  and  qualitative 
differences  between  first  and  second  milkings  of  Physea  hirta  specimen  a 
and  Platycerozaena  panamensis  specimen  a).  Phyletic  conclusions  derived 
from  chemical  studies  of  bombardier  beetles  will  obviouslv  need  to  take 

into  account  such  variability  and  its  potential  for  occurrence  in  anv  sDe- 
cies.  ‘  ^ 
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BOOK  REVIEW 

Imms’  general  textbook  of  entomology,  10th  edition,  volume  1,  by  O.  W.  Richards 
and  R.  G.  Davies.  1977.  Halsted  Press,  a  division  of  John  Wiley  &  Sons,  Inc.,  605  Third 
Avenue,  N.Y.,  NY  10016.  Cloth,  418p,$  35.00. 

Imms’  general  textbook  of  entomology,  10th  edition,  volume  2,  bv  O.  W.  Richards 
and  R.  G.  Davies.  1977.  Halsted  Press,  a  division  of  John  Wiley  &  Sons,  Inc.,  605  Third 
Avenue,  N.Y.,  NY  10016.  Cloth,  pages  419-1354,  $60.00. 

It  has  been  more  than  50  years  since  Imms’  textbook  was  first  published,  and  more 
than  20  years  since  its  last  complete  revision  by  the  present  authors.  The  latter  have 
done  a  commendable  job  of  incorporating  the  results  from  recent  literature  into  the 
10th  Edition.  This  is  quite  an  accomplishment  when  one  considers  that  there  are  now 
well  over  8000  publications  a  year  on  insects.  As  a  result  of  this  new  material  every 
chapter  in  the  current  edition  has  been  revised. 

Volume  1  (structure,  physiology  and  development)  is  especially  well  done.  The 
text  contains  large,  clear  print,  and  the  majority  of  the  diagrams  are  well-prepared 
and  clear.  In  a  few  instances  diagrams  were  reduced  excessively  in  the  printing  and  as 
a  result  the  symbols  (letters  and  numbers)  used  to  identify  structures  are  too  small 
and  washed  out.  Figure  94  (transverse  section  of  fore  gut)  on  page  193  is  confusing 
since  it  depicts  longitudinal  muscles  arranged  outside  of  the  layers  of  circular 
muscles  and  next  to  the  peritoneal  membrane  whereas  the  text  correctly  places  the 
circular  muscles  outside  of  the  longitudinal  muscles  and  next  to  the  peritoneal 
membrane.  Two  symbols  for  identifying  structures  on  Figure  195  are  missing.  Part  I, 
Anatomy  and  Physiology,  is  arranged  into  17  chapters  which  cover  the  Introduction, 
Integument,  Segmentation,  Head,  Thorax,  Abdomen,  Endoskeleton,  Muscular  Sys¬ 
tem,  Nervous  System,  Sense  Organs  and  Perception,  Sound-  and  Light-producing 
Organs,  Alimentary  Canal  (including  Nutrition  and  Digestion),  Respiratory  Sys¬ 
tem,  Circulatory  System,  Excretory  Organs,  Organs  of  Secretion,  and  Reproductive 
System.  These  chapters  are  nicely  outlined  and  well  written.  Abundant,  up-to-date 
references  are  included  throughout.  Areas  needing  further  work  are  stressed.  Part  II, 
Development  and  Metamorphosis,  is  divided  into  Chapter  18,  Embryology,  and 
Chapter  19,  Post  embryonic  Development.  These  chapters  go  into  considerable  de¬ 
tail  and  they  are  illustrated  with  many  adequate  diagrams. 

Volume  2  (classification  and  biology)  is  a  comprehensive  treatment  of  the  insect 
orders.  For  most  of  the  29  orders  presented  the  following  information  is  given: 
(1)  basic  morphological  characteristics  of  adults  and  young,  (2)  general  ecological 
information  (where  found  and  on  what  they  feed),  (3)  external  anatomy— rather  de¬ 
tailed  and  with  many  references,  (4)  internal  anatomy,  (5)  post -embryonic  develop¬ 
ment,  (6)  affinities  and  phylogenv,  (7)  classification— the  basic  characteristics  for 
each  family  are  given,  (8)  literature  (including  many  American  publications).  The 
only  diagram  found  wanting  was  Figure  314  in  which  some  of  the  symbols  were  washed 
out.  Although  most  keys  were  left  out  of  this  edition  the  key  for  Polvphaga  (modi¬ 
fied  from  Crowson)  was  included.  Americans  using  Imms  classification  will  find 
Homoptera  treated  as  a  suborder  under  Hemiptera.  They  will  also  find  that  three 
taxa  usually  listed  as  suborders  of  Orthoptera  by  American  authors  are  treated  as 
orders  by  Richards  and  Davies.  These  are  Grvlloblattodea,  Phasmida,  and  Dictvop- 
tera. 

Imms ’  General  Textbook  of  Entomology  has  been  an  outstanding  source  of  insect 
information  for  many  years  and  the  10th  Edition  will  almost  certainly  insure  that 
its  reputation  will  be  outstanding  for  many  years  to  come. 


-P.P.S. 
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OF  JUMPING  ANTHRIBID  WEEVIL  FROM  JAMAICA 
(COLEOPTERA:  ANTHRIBIDAE:  CHORAGINI) 
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Abstract 


A  new  genus  and  species  of  apterous,  glabrous,  saltatorial  anthribid 
weevil,  Apteroxenus  globulosus  is  described  and  illustrated  from  Hardwar 

Lap,  Jamaica.  It  is  a  member  of  the  subfamily  Choraginae,  tribe  Choragini 
and  appears  closest  to  Euxenus  LeConte. 


The  anthribid  subfamily  Choraginae  is  characterized  by  the  frontal  inser¬ 
tion  of  the  antennae;  all  other  anthribids  have  the  antennal  insertion  on 
the  lateral  or  ventral  surface  of  the  beak.  Within  the  Choraginae,  two  tribes 
aie  distinguished  by  the  shape  of  the  eyes:  Choragini  have  vertically  elon¬ 
gate  eyes  which  are  closest  together  dorsally,  Araecerini  have  rounded  eyes. 
Each  tribe  contains  some  genera  with  the  head  retractile  into  the  prothorax 
past  the  eyes,  and  others  have  the  eyes  too  wide  for  such  retraction.  Both 

tribes  contain  many  undescribed  taxa  and  many  species  that  are  incorrectly 
assigned. 

The  new  genus  below  is  one  of  those  Choragini  with  a  retractile  head 
Like  most  members  of  this  complex,  the  insect  has  strong  saltatorial 
powers.  The  unique  holotype  was  collected  by  Mrs.  Valentine  in  Jamaica 
over  twenty  years  ago;  several  extensive  recent  collections  from  the  is¬ 
land  and  even  from  the  type  locality  have  not  contained  additional  speci¬ 
mens. 


Apteroxenus  Valentine,  new  genus 
(Fig.  1-3) 

Apteroxenus  (G.  pteron:  wing  +  a-  :  absence;  and  G.xenos:  a  stranger). 

Type  of  Genus:  Apteroxenus  globulosus  Valentine,  new  species. 

Diagnosis:  A  unique  flightless  genus  of  Anthribidae  with  antennae  in¬ 
serted  between  the  eyes  on  the  frons;  sides  of  prothorax  with  two  carinae  at 

ase  neither  of  which  attain  the  apex;  scutellum  invisible;  elytra  appear 
connate. 

Description:  Female,  small,  about  2  mm  long;  very  broadly  oval,  maximum 
length  only  about  1  1/3  times  width;  dorsal  surface  very  convex,  hemispherical,  re¬ 
calling  a  partially  contracted  specimen  of  the  various  silphids  and  scarabaeids  which 
can  roll  into  a  ball;  dorsum  polished,  shining,  glabrous.  Rostrum  virtually  absent, 
plane  with  frons,  parallel  sided,  apex  tri-emarginate;  postmentum  short,  reduced, 
apex  broadly  emarginate  and  medially  impressed,  lobes  broad,  rounded  apically,  and 
impunctate,  base  (judging  from  visible  portions)  without  transverse  impression;  man¬ 
dibles  small,  (inner  edges  covered  by  large,  convex  labrum).  Antennae  inserted  on 
frons  between  eyes;  scrobes  each  with  low  rounded  tubercle  on  inner  margin,  and 
each  running  diagonally  downward  and  outward  to  lateral  margin  of  beak.  Eyes 
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Fig.  1.  Apteroxenus  globulosus  Valentine,  female  holotype;  line  equals 
1  mm. 
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Tig.  2-3.  Apteroxenus  globulosus  Valentine,  female  holotype:  2 
oblique  lateral  view;  3,  head  en  face.  The  weak  antennal  geniculation  is 
a  preservation  artifact.  Drawings  by  David  M.  Dennis. 


reniform,  vertically  elongate,  slightly  oblique,  closest  posteriad,  inner  margin  con¬ 
cave,  approximately  10  facets  wide  and  18  facets  long.  Prothorax  broader  than  long, 
dorsum  with  small,  deep,  widely  spaced  punctures,  mid-dorsal  length  about  twice 
mid-ventral,  tiansverse  carina  subbasal,  complete,  curving  anteriorly  at  sides  for 
about  1/3  distance  to  apex,  angle  broadly  rounded  and  very  obtuse;  a  second  lat¬ 
eral  carina  beneath  the  above  mentioned  one  extends  about  1/2  way  to  apex;  a  faint 
tiansveise  carina  posterior  to  main  one;  front  coxae  narrowly  separated,  antecoxal 
strip  of  prosternum  narrower  than  coxal  diameter  and  deeply  punctured,  postcoxal 
strip  almost  vertical,  coxae  contacting  (or  capable  of  contacting)  mesothorax.  Scu- 
tellum  invisible.  Elytra  appear  connate,  each  with  basal  edge  faintly  convex  and 
oblique,  forming  a  very  shallow  V,  following  posterior  edge  of  prothorax;  without 
impiessed  striae,  but  with  ten  rows  of  very  small,  deep  punctures  in  addition  to  short 
scutellar  row.  Venter  with  scattered  large  punctures;  mesosternal  process  as  wide 
as  a  coxa,  its  apex  truncate,  metacoxae  elongate,  transverse;  metasternal  strip  be¬ 
tween  meso-  and  metacoxae  strongly  narrowed,  its  minimum  width  less  than  diam¬ 
eter  of  a  tibia.  Legs  fairly  long,  hind  femur  longer  than  abdomen;  third  tarsal  seg¬ 
ment  with  lobes  separate,  small;  claws  with  quadrate  basal  tooth. 

Distribution:  At  present  includes  a  single  Jamaican  species. 
Relationships:  The  closest  relative  of  this  genus  is  Euxenus  LeConte. 
The  two  genera  share  possession  of  elongate  eyes  approaching  on  the  frons, 
tuberculate  scrobes,  retractile  head,  non-reticulate  pronotum,  double  lat¬ 
eral  prothoracic  carinae,  and  10  rows  or  groups  of  elvtral  punctures  plus 
the  abbreviated  scutellar  row.  The  major  differences  are  found  in  the  appar- 
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ently  connate  elytra,  concealed  scutellum,  remarkably  attenuate  meta¬ 
sternum,  and  the  remarkably  globose  form  of  Apteroxenus,  and  the  oppo¬ 
site  conditions  in  Euxenus.  The  first  three  features  appear  in  at  least  two 
other  groups  of  apterous  anthribids  (Phaenotheriopsis  Wolfrum  and  Acciro- 
mimus  Jordan)  and  are  associated  with  loss  of  flight. 

Apteroxenus  is  probably  a  very  specialized  off-shoot  of  West  Indian 
Euxenus  stock,  and  is  known  only  from  Jamaica.  Euxenus,  on  the  other 
hand,  occurs  from  Canada  southward  at  least  to  Panama,  and  has  unde¬ 
scribed  species  in  Cuba,  Hispaniola,  and  Puerto  Rico. 

Apteroxenus  globulosus  Valentine,  new  species 

(Fig.  1-3) 

Holotype:  Female,  Jamaica,  Portland  Par.,  Hardwar  Gap  4000'  viii- 
3-56  (B.  and  B.  Valentine)  “Under  bark  of  wet-rotten  log  in  rain  forest. 
Jumped.” 

Diagnosis:  Pronotum  with  numerous,  small,  deep  punctures,  these  sep¬ 
arated  by  distances  from  1  to  3  times  their  diameter;  dorsal-most  of  lateral 
carinae  much  shorter  than  the  ventral  one;  prosternum  punctured  except  for 
a  narrow  longitudinal  area  just  below  the  lower  lateral  carina;  trans¬ 
verse  dorsal  carina  very  minutely  roughened. 

Description:  Female,  length  (head  excluded)  1.9  mm,  variation  is  to  be  ex¬ 
pected;  glabrous,  very  robust,  convex,  and  humped,  maximum  body  width  70c/(  of 
length  (in  dorsal  view);  dorsum  shining  black,  venter,  rostrum,  and  appendages 
dark  reddish  brown.  Head  with  rostrum  barely  differentiated,  supra-labral  region 
continuous  with  frons;  mandibles  slightly  directed  forward;  scrobes  tuberculate, 
upper  margins  with  sharp-edged  carina  which  attains  eye,  directed  diagonally  down¬ 
ward  across  anterior  surface  of  head,  attaining  side  margins  below  lower  margin  of 
eye;  antennae  with  segment  1  long-cylindrical,  gradually  widened  apicallv,  at¬ 
taining  edge  of  face,  2  much  shorter,  more  abruptly  widened  apically,  3  to  6  progres¬ 
sively  longer,  together  shorter  than  1  +  2,  club  loose,  9  and  10  each  with  small 
median  notch  or  emargination  at  apex,  this  spongy-pubescent,  and  segment  11  unique 
in  that  the  smooth  shining  area  extends  along  outer  margin  to  apex,  spongy-pubes¬ 
cent  region  restricted  to  inner  apical  portion,  both  shining  and  spongy  portions  of 
club  with  scattered  long  bristles;  derm  of  head  with  very  faint,  sparse  punctures, 
single  larger  median  puncture  just  above  upper  margin  of  eyes,  surface  with  just  a 
trace  of  roughening  but  below  antennal  insertions  becoming  alutaceous  with  deep 
central  punctures,  these  progressively  shallower  laterally.  Prothorax  with  inter- 
coxal  process  on  same  plane  as  metasternum;  other  features  discussed  in  the  generic 
description  and  the  species  diagnosis.  Scutellum  invisible.  Elytra  with  raised  margin 
laterally  but  not  basally,  although  basal  edge  is  faintly  roughened;  scutellar  row 
of  punctures  short,  progressively  closer  to  suture;  first  row  of  punctures  oblique, 
approaching  suture  until  slightly  past  scutellar  row  then  parallel  to  suture,  row  4 
sinuate  anteriorly,  rows  5  and  6  combined  at  basal  fourth,  7  abbreviated  anteriorly, 
not  reaching  basal  margin;  all  punctures  finest  on  apical  declivity.  Pygidium  large, 
centrally  convex,  apex  rounded,  narrowly  margined,  disc  smooth  with  very  small 
scattered  punctures,  these  larger  laterally  and  forming  a  closely  placed  row  just 
within  marginal  rim.  Venter  with  abdomen  very  short,  sternites  1-4  with  about  two 
transverse  rows  of  punctures  laterally,  these  narrowing  to  one  row  on  the  midline, 
sternite  1  with  row  along  anterior  margin,  2,  3,  and  4  with  row  median,  5  impunctate. 
Legs  with  both  femora  and  tibiae  elongate,  slender;  tarsi  with  segment  5  almost  as 
long  as  1  and  2  combined.  Male  unknown,  will  probably  have  a  median  concave 
area  on  abdomen.  Female  with  abdomen  convex  from  side  to  side. 

Specimens  Examined:  The  unique  Jamaican  holotype.  This  individual 
was  discovered  by  my  wife  Buena  Valentine  on  the  sodden  bark  of  a  rotten 


THE  COLEOPTERISTS  BULLETIN  33(1),  1979  25 

stL!mp  Part  tally  buried  in  leaf  litter.  It  crawled  with  the  deliberation  of  an 
onbatid  mite,  then  leaped  wildly  when  disturbed.  Considering  the  saturated 
forest,  the  downpour  (which  was  a  daily  occurrence),  and  the  size  and  ac¬ 
tivity  of  the  insect,  it  is  remarkable  that  she  was  able  to  recognize  the  speci¬ 
men  as  a  choragine  anthribid  and  to  collect  it.  Considerable  search  for  ad¬ 
ditional  specimens  was  in  vain. 

Remarks:  I  know  of  no  other  New  World  anthribid  with  so  robust  a 
body.  In  dorsal  view  the  species  looks  almost  round,  whereas  the  other 
humped,  mite-like  genera  all  have  a  characteristic  oval  or  pear-shaped 
outline  when  viewed  from  above.  The  type  locality  is  actually  in  montane 
cloud  forest  rather  than  rain  forest  as  labeled. 


BOOK  REVIEW 

The  biology  of  insects,  by  C.  P.  Friedlander.  1977.  Pica  Press,  distributed  by  Uni- 
verse  Books,  381  Park  Avenue  South,  New  York,  NY  10016.  Cloth,  189p.,  $12.50. 

Although  written  for  college  undergraduates  this  book  mav  serve  also  as  a  refer¬ 
ence  for  high  school  biology  teachers  and  students,  as  well  as  interested  layper¬ 
sons  Several  chapters  are  very  well  done  but  others  are  somewhat  superficial  Chap- 
er  1,  which  covers  major  features  of  insect  morphology  and  physiology  “in  relation 
to  terrestrial  life,  is  excellent  in  its  coverage  of  the  cuticle,  respiration,  excretion, 
and  night.  Clear  diagrams  enhance  the  well-written  text.  In  Chapter  2,  on  the  vari¬ 
ety  of  insects,  the  author  aims  “to  express  the  salient  features  of  the  most  important 
ones.  In  spite  of  the  reasonably  good  and  abundant  diagrams  the  text  is  simplv  much 
oo  superficial.  For  example,  of  the  28  orders  of  insects  mentioned,  4  are  individually 
covered  by  1  sentence,  5  orders  receive  2  sentences  each,  5  are  covered  by  3  sentences 
each  and  4  by  4  sentences  each.  The  complex  topic  of  insect  evolution  (Chapter  3)  is 
covered  in  less  than  9  pages.  On  the  other  hand  40  pages  are  devoted  to  adaptive  radi- 
adon  (Chapter  4)  and  16  of  those  pages  consider  “general  adaptations  in  the  Coleop- 
tera.  I  he  discussion  on  beetles  and  their  adaptation  to  aquatic  life  and  their  adap¬ 
tations  to  burrowing  is  presented  clearly  both  in  text  and  in  diagrams.  Chapter  5  is 
supposed  to  cover  behaviour  and  ecology  but  the  actual  attention  given  to  ecology 
is  minimal.  In  his  description  of  Mullerian  mimicry  Friedlander  seems  to  be  at  vari¬ 
ance  with  most  authors  when  he  states  that  it  “occurs  when  one  or  more  aposomatic 
models  are  mimicked  by  species  which  are  not  necessarily  as  noxious  as  the  models 
or  Possibly  not  noxious  at  all.”  The  accepted  interpretation  of  Mullerian  mimicry  is 
that  both  model  and  mimic  are  unpalatable  and  that  the  pooling  of  numbers  be- 
tv\  een  mimic  and  model  serves  to  reduce  the  losses  of  both  species  to  predators.  Chap- 
er  b’  on  the  economic  importance  of  insects,  is  the  longest  chapter  and  probablv  the 
one  of  greatest  value  to  the  layman.  Insect  control  with  insecticides,  genetic  control 
and  biological  control  are  discussed  briefly  but  interestingly,  and  more  complete 
coverage  is  given  to  insects  of  medical  importance  and  to  insect  pests  of  agriculture 

and  forests.  This  book  is  not  sufficiently  comprehensive  for  the  serious  student  of  en¬ 
tomology. 


-P.P.S. 


26 


THE  COLEOPTERISTS  BULLETIN  33(1),  1979 


SPECIES  TRANSFERRED  FROM  LA  THROBIUM 
GRAVENHORST  TO  MEDON  STEPHENS  AND  ORUS  CASEY 
(COLEOPTERA:  STAPH YLINIDAE) 

Larry  Watrous 


Department  of  Entomology,  The  Ohio  State  University, 

Columbus,  OH  43210 

While  examining  types  of  the  genus  Lathrobium,  I  found  that  two  species  de¬ 
scribed  as  Lathrobium  belong  to  other  genera.  These  are  L.  guppyi  Hatch  and  L.  hu- 
mile  Notman. 


Medon  guppyi  (Hatch),  New  Combination 

Lathrobium  (Tetartopeus)  guppyi  Hatch,  1957:154.  Type  locality:  CANADA,  British 
Columbia,  Wellington.  Holotype:  female,  deposited  in  Spencer  Entomological 
Museum,  University  of  British  Columbia. 

The  North  American  Medon  and  related  genera  are  badly  in  need  of  revision,  and 
whether  M.  guppyi  is  a  valid  species  or  a  synonym  of  a  previously  described  species 
can  not  be  determined  at  this  time.  Since  the  holotype  of  M.  guppyi  is  a  female,  the 
problem  will  be  especially  difficult  to  resolve. 

Orus  dentiger  (LeConte) 

Scopeus  dentiger  LeConte,  1880:179. 

Lathrobium  humile  Notman,  1919:100.  Type  locality:  CANADA,  Ontario,  Coch¬ 
rane.  Lectotype,  designated  here:  male;  labels— Cochrane,  Ontario,  Can.,  29-VIII- 
1918,  H.  Notman/Paratype,  L.  humile,  Notman/and  my  lectotype  designation 
label;  deposited  in  Staten  Island  Museum,  Staten  Island  Institute  of  Arts  and 
Sciences.  New  Synonymy. 

(For  other  synonymy  and  literature  citations  see  Herman,  1965:83.) 
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DESCRIPTION  AND  HABITS  OF  LARVAL 
PEDILUS  INCONSPICUUS  (HORN) 
(COLEOPTERA:  PEDILIDAE) 

Robert  A.  Wharton 
Star  Route,  Somerset,  CA  95684 
Abstract 

Larvae  of  Pedilus  inconspicuus  (Horn)  were  collected  from  decaying 
atoms  and  detei mined  from  reared  adults.  They  are  described  and  illus¬ 
trated  The  presence  of  urogomphal  pits  suggests  that  the  Pedilidae  are  dis¬ 
tinct  from  the  Anthicidae.  Phenological  data  are  presented  for  one  local 
population  from  central  California. 


The  immatures  of  Nearctic  Pedilus  species,  though  recently  discussed 
b\  Lawience  (1977),  have  never  been  formally  described.  In  addition, 
almost  nothing  is  known  of  their  habits.  Mamayev  (1976),  however,  has  de¬ 
scribed  the  larva  of  an  unidentified  Palearctie  Pedilus  from  rotting  walnut 
twigs. 

Larvae  of  Pedilus  inconspicuus  (Horn)  were  found  in  soil  samples  near 
Somerset,  in  western  El  Dorado  County,  California  (700  m  elevation),  and 
determined  from  reared  adults.  Thirty-five  penultimate  and  final  instar 
larvae  were  collected  from  late  April  to  early  May  in  1974  and  1977.  The 
larvae  were  feeding  inside  decaying  acorns  beneath  a  large  black  oak  {Quer- 
cus  kelloggii  Newberry)  in  an  open  field.  Most  were  found  5-10  cm  below 
the  soil  surface.  Twenty  to  50 <%  of  all  intact  acorns  were  occupied  by  Pedi¬ 
lus  larvae;  and  density  varied  from  2-25/0. 5m-  (n  =  5). 

P.  inconspicuus  is  univoltine.  Adults  appeared  from  the  first  week  of 
April  through  the  first  week  of  June  in  1976  and  1977,  and  V/2  weeks  earlier 
in  1978.  Populations  peaked  in  mid-May  (1976-1977)  and  late  April  (1978). 
Adult  emergence  is  correlated  with  the  first  appearance  of  leaves  and  cat¬ 
kins  on  the  black  oak.  Oviposition  possibly  takes  place  in  the  soil  on  or 
neai  the  acorns  as  very  small  larvae  have  been  found  feeding  on  the  acorns. 
Acorns  dropped  in  the  fall  are  buried  bv  leaves  and  worked  into  the  sub¬ 
strate  by  pocket  gophers  ( Thomomys  bottcte).  A  portion  of  the  fall  crop 
decays,  and  is  apparently  available  for  feeding  in  the  spring.  Larvae  have 
been  found  only  inside  decaying  acorns  Vi-2\ _>  years  old. 

The  similai  habits  of  many  of  the  other  Pedilus  adults  suggest  that  their 

larvae  may  also  be  found  in  decomposing  twigs,  nuts,  and  logs  on  or  in  the 
soil. 

The  following  is  a  composite  description  based  on  5  specimens.  Propor¬ 
tions  varied  slightly  between  specimens,  and  were  influenced  by  quality 
of  preservation.  Although  insufficient  material  was  available  for  adequate 
comparison,  earlier  instars  appeared  to  differ  from  fully  mature  larvae 
only  in  size,  degree  of  sclerotization,  and  setal  development. 

Description.  Mature  larvae  attain  lengths  of  9  mm;  body  orthosomatic,  sub- 
cylindrical  anteriorly  and  cylindrical  posteriorly,  sides  subparallel  (Fig.  1).  Color 
off-white  to  pale  creamy  yellow';  urogomphi,  mandibles,  and  labrum  more  heavily 
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Fig.  1.  Mature  larva,  dorsal  view.  Length  =  9mm. 
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sclerotized,  brown.  Relative  lengths  (along  midline)  of  head  to  thorax  to  abdomen 
roughly  1:2:5.  Vestiture  sparse,  with  setae  forming  w’eakly  defined  anterior  and  pos¬ 
terior  rings  on  thoracic  and  abdominal  segments;  1  dorsal-posterior  and  5  lateral- 
posterior  pairs  of  setae  long  to  very  long,  remainder  short.  Thoracic  and  abdominal 
tergites  with  sharp  lateral  margins. 

Head  prognathous,  exserted,  somewhat  depressed.  Epicranial  suture  lyre-shaped; 
stem  absent  or  nearly  so,  confluent  with  strongly  sclerotized  rim  of  occipital  fora¬ 
men;  anterior  arms  weaker,  complete  to  antennal  sockets.  Three  to  4  stemmata  on 
lateral  aspect  of  head  immediately  posterad  of  antennal  socket.  Antennae  promi¬ 
nent,  3-segmented,  about  0.6X  as  long  as  width  of  head  between  antennal  insertions 
(Fig.  2);  second  segment  bearing  broad,  somewhat  bulbous  sensory  appendage;  first 

2  segments  subequal  in  length,  roughly  1.5X  longer  than  third;  second  segment  0.7X 
width  of  first,  2.5X  wider  than  third;  sensory  appendage  in  lateral  view  slightly  more 
than  4  the  length  and  almost  2X  the  width  of  third  segment.  Clvpeus  fused  with 
frons.  Width  of  labrum  nearly  twice  its  length,  nearly  rectangular,  with  broadly 
rounded  antero-lateral  margins,  surface  moderately  rugose,  with  5  pairs  of  long  setae 
and  3  pairs  of  antero-lateral  spines.  Epipharyngeal  region  (Fig.  3)  with  numerous 
small  spines;  anterior  margin  apparently  glandular.  Mouth  parts  retracted.  Man¬ 
dibles  (Fig.  4)  stout,  nearly  symmetrical;  molar  region  nearly  4  mandible  length; 

3  strong,  conical  incisors  present  apicallv  with  a  weaker  4th  tooth  along  inner  mar¬ 
gin.  Maxilla  (Fig.  5)  with  cardo  weakly  divided  bv  diagonal  crease,  basal  section 
of  cardo  more  weakly  sclerotized  than  distal  section,  and  curving  inwards  towards 
labium;  stipes  more  weakly  sclerotized  than  mala,  but  otherwise  not  distinctly  sepa¬ 
rated  from  the  latter;  mala  densely  spinose  ventrally  along  distal  and  oral  mar¬ 
gins;  oral  margin  with  3  blunt,  heavily  sclerotized,  subapical  teeth;  distal  margin 
jagged,  w’ith  shallow  cleft;  maxillary  palpus  3  segmented.  Labium  (Fig.  6)  with  lig- 
ula  short,  protruding  antero-medially;  prementum  rectangular,  width  nearly  twice 
its  length,  separated  from  mentum  by  a  weak  sulcus;  mentum  narrowed  posteriorly, 
equal  in  length  to  prementum,  about  4  length  of  submentum;  submentum  long, 
broadening  posteriorly.  Gula  slightly  longer  than  broad,  shorter  than  submentum. 
Hypopharyngeal  sclerite  (Fig.  7)  well  developed,  rectangular,  with  short  anterior 
arms;  posterior  arms  long,  narrow,  more  weakly  sclerotized;  anterior  aspect  of  hy- 
popharvnx  with  dorsal  ring  of  setae,  the  latter  most  strongly  developed  on  apical 
and  basal  lips;  ventral  surface  with  a  pair  of  small,  median  pits. 

Thorax  with  legs  well  developed,  slightly  shorter  than  width  of  head  capsule, 
segments  very  sparsely  setose  and  without  spines.  Cervieosternum  divided  into  3 
plates.  Pronotum  roughly  rectangular,  slightly  larger  than  meso-  and  metanota, 
these  trapezoidal  (broadest  posteriorly).  Mesothoracic  spiracles  small,  broadly 
elliptical  (Fig.  8);  remaining  thoracic  spiracles  not  discernible. 

Abdominal  tergites  1-8  subequal  in  length.  Ninth  tergite  forming  a  sclerotized 
ring  around  tip  of  abdomen,  bearing  heavily  sclerotized,  fixed,  bifurcate  urogomphi 
distally  (Fig.  9);  inner  branches  small,  conical,  postero-mesallv  directed,  envelop¬ 
ing  2  large  urogomphal  pits;  outer  branches  long,  almost  4  width  of  head  capsule, 
strongly  up-curved,  bearing  3  pairs  of  setiferous  calli  laterally  and  2  pairs  dorsallv 
near  urogomphal  bases.  Urogomphal  pits  with  strongly  reinforced  margins,  pits  sepa¬ 
rated  by  weak  apical  tooth.  Ninth  sternite  with  a  pair  of  short,  sclerotized,  basal- 
lateral  spurs.  Tenth  segment  reduced  to  small  ventral  pad  posteriad  of  anus.  Ab¬ 
dominal  spiracles  minute,  about  4  diameter  of  mesothoracic  spiracles,  slightly 
larger  on  1st  abdominal  segment;  annular;  1st  abdominal  spiracles  apparently 
biforous. 

Discussion.  The  larva  of  P.  inconspicuus  agrees  in  most  structures  with 
the  description  and  figures  of  both  “ Pedilus  sp.”  (Mamayev  1976)  and  Per- 
getus  campanulatus  (LeConte)  (Boving  and  Craighead  1931,  described  under 
Eurygenius).  The  shape  and  setal  patterns  on  the  labrum,  antenna,  mala, 
and  urogomphal  plate  appear  to  be  important  as  species-level  discrimi¬ 
nants. 
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Fig.  2-8.  Antenna,  epipharynx,  mouth  parts,  and  spiracle:  2,  left  antenna, 
dorsal  view,  length  =  0.5mm;  3,  epipharyngeal  region,  width  =  0.3mm;  4,  left 
mandible,  length  =  0.4mm;  5,  left  maxilla,  dorsal  view,  length  —  0.7mm; 
6,  labium,  length  =  0.6mm,  L,  ligula,  P,  prementum,  M,  mentum,  S,  sub- 
mentum;  7,  hypopharynx,  dorsal  view,  length  =  0.3mm;  8,  prothoracic 
spiracle,  maximum  diameter  =  50/x. 
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Fig.  9.  Urogomphal  plate.  A,  dorsal  view;  B,  lateral  view.  Length  = 
0.7mm. 


Mamayev  (1976)  emphasized  the  importance  of  the  urogomphal  pits  in 
relating  Agncithus  to  Pedilus.  The  nature  of  the  urogomphal  plate,  and  in 
particular  the  urogomphal  pits,  appears  sufficiently  different  from  known 
anthicid  larvae  (e.  g.  Peterson  1951)  to  suggest  that  the  inclusion  of  Pedilus 
and  related  genera  within  the  Anthicidae-as  attempted  by  Crowson  (1955) 
and  Abdullah  (1969)— is  untenable. 
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PLATYSTETHUS  CORNUTUS  GRAVENHORST  REPORTED 
FROM  THE  UNITED  STATES  IS  P.  DEGENER 
MULSANT  AND  REY  (COLEOPTERA:  STAPHYLINIDAE) 

Ian  Moore 

Division  of  Biological  Control,  University  of  California,  Riverside,  CA  92521 

Abstract 

Platystethus  cornutus  Gravenhorst  does  not  occur  in  the  United  States.  The  species 
recorded  under  that  name  is  P.  degener  Mulsant  and  Rey. 


Moore  and  Legner  (1971)  reported  Platystethus  cornutus  Gravenhorst,  a  Palearctic 
rove  beetle,  for  the  first  time  from  the  United  States:  Nebraska.  Moore  later  (1976) 
reported  it  from  Ohio.  It  has  recently  (Holeski  and  Graves  1978)  been  included  in  a 
list  of  Ohio  Coleoptera.  Those  records  are  based  on  misidentifications  of  P.  degener 
Mulsant  and  Rey,  a  very  similar  species  from  the  Palearctic. 

Peter  Hammond  of  the  British  Museum  (Natural  History)  is  preparing  a  world 
revision  of  the  genus.  He  has  examined  our  material  and  writes  as  follows:  “The 
Platystethus  turned  out  to  be  P.  degener  Muls.  &  Rey.  Palearctic  records  of  cornutus 
refer  to  a  mixture  of  the  two  species— corn utus  and  degener,  both  very  widely  distrib¬ 
uted,  but  degener  more  southern.  I  have  not  yet  seen  the  true  cornutus  from  North 
America,  but  have  seen  degener  from  some  six  or  seven  states,  including  some  of 
which  I  collected  myself  last  year  near  Milwaukee.  The  pattern  of  spread  would 
seem  to  be  from  the  east  coast  westward.” 

According  to  Hammond  (1971):  “In  both  forms  of  male  the  elytra  are  black  or 
pitchy  with  an  ill-defined  testaceous  patch  on  the  disc.  In  true  cornutus,  this  patch  is 
more  or  less  constant  in  form  and  runs  diagonally  across  each  elytron  while  in 
P.  degener  the  patch  is  most  usually  confined  to  an  area  around  the  posterior  sutural 
angle.  In  some  specimens  of  degener  the  patch  is  more  extensive  but  does  not  form  a 
diagonal  band,  while  in  others  the  patch  is  largely  obsolete  or  reduced  to  a  slightly 
paler  area  around  the  posterior  sutural  angle.” 

As  only  P.  degener  is  known  from  the  United  States,  the  key  given  bv  Moore  and 
Legner  (1971)  will  be  sufficient  for  identification  of  the  species  with  the  substitution 
of  the  name  degener  for  cornutus. 
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THE  LARVA  AND  RELATIONSHIPS  OF  CONONOTUS 
LECONTE  (COLEOPTERA:  HETEROMERA) 

John  T.  Doyen 


Department  of  Entomology,  University  of  California, 

Berkeley,  CA  94720 

Abstract 

The  larva  of  Cononotus  bryanti  Van  Dyke  is  described  and  compared 
with  larvae  from  related  families  of  Heteromera.  Larval  characteristics 
suggest  a  very  close  relationship  to  the  Palearctic  genus  Agnathus  and  to 
Pedilidae  (Pedilus,  but  not  Pergetus).  It  is  proposed  that  Pedilidae  should 
be  considered  a  separate  family  from  Anthicidae,  based  on  larval  charac¬ 
teristics.  Cononotus  and  Agnathus  would  constitute  the  subfamily  Conono- 
tinae  of  Pedilidae. 


The  genus  Cononotus  LeConte  includes  6  species  of  small  beetles  which 
superficially  resemble  anthicids.  Based  on  the  characteristics  of  the  adults, 
Cononotus  has  been  placed  in  the  Pythidae  or  Salpingidae  (LeConte  and 
Horn  1883;  Hatch  1965;  Arnett  1968),  the  Lagriidae  (Kaszab  1969),  and  in 
the  Anthicidae  (Abdullah  1974).  Crowson  (1953;  1967)  recognized  the  close 
relationship  of  Cononotus  to  Agnathus  Germar,  and  defined  the  new  family 
Cononotidae  based  on  these  genera.  When  Crowson  proposed  Cononotidae 
the  larva  of  Cononotus  was  unknown,  and  that  of  Agnathus  very  inade¬ 
quately  described.  In  addition,  only  the  larva  of  Pergetus  ( =  Eurygenius) 
campanulatus  LeConte  was  described  in  the  Pedilidae,  and  only  the  larvae 
of  Anthicus,  Mecynotarsus,  and  Notoxus  among  the  Anthicidae.  More  re¬ 
cently  the  larvae  of  Pedilus  (Mamaev  1976;  Wharton  1979),  Agnathus 
(Mamaev  1976),  and  of  6  additional  genera  of  anthicids  (Kitayama  1977) 
have  been  characterized.  The  purposes  of  my  paper  are  to  describe  the  larva 
of  Cononotus  and  to  reevaluate  the  systematic  relationships  of  the  Conono¬ 
tidae. 


Cononotus  bryanti  Van  Dyke 
(Figs.  1-12) 

Later  instar  larva.  Body  elongate,  weakly  moniliform,  about  1.5  times  wider 
than  thick,  broadest  from  abdominal  segments  3  to  8;  cuticle  weakly  sclerotized, 
white;  cranium  and  legs  lightly  sclerotized,  pale  creamy;  peristomal  margin,  man¬ 
dibles,  urogomphi  and  associated  tergal  pits  sclerotized,  pale  tan. 

Cranium  about  1.8  times  broader  than  long  with  broadly  rounded  anterior  corners, 
dorsoventrally  flattened,  about  twice  as  broad  as  thick,  without  ocelli  (Figs.  1-2); 
glabrous  except  for  few  dorsal  pairs  of  setae  near  base  of  labrum,  and  antennal  in¬ 
sertions,  and  several  setae  laterally  and  ventrally  near  antennal  insertions  and 
mouthparts;  epicranial  suture  lyre-shaped,  demarked  by  narrow  unpigmented  zone 
except  anteriorly;  epicranial  stem  short,  arms  terminating  before  epistomal  margin 
behind  antennal  insertions;  frontoclypeal  suture  absent,  clypeal  margin  slightly 
emarginate;  gula  narrowed  anteriorly,  continuous  with  submentum  (Fig.  2).  Antennae 
(figs.  1,  3)  articulated  by  broad  membrane  with  slight  prominences  at  lateral  corners 
of  cranium;  1st  segment  broader  than  long,  2nd  segment  slightly  longer  than  broad. 


34 


DOYEN:  CONONOTUS 


Figs.  1-3.  Cranial  structures  of  Cononotus  bryanti :  Fig.  1,  dorsal  aspect 
of  cranium;  Fig.  2,  ventral  aspect  of  cranium  and  mouthparts  (semidiagram- 
matic);  Fig.  3,  ventral  aspect  of  right  antenna. 


with  acutely  rounded  peg  and  pair  of  short  setae  situated  ventrolaterallv  on  apex; 
3rd  segment  about  2.6  times  longer  than  broad,  terminated  by  one  long  and  several 
short  setae.  Labrum  (Fig.  1)  lightly  sclerotized,  nearly  glabrous  except  for  sparse 
marginal  row  of  long  setae;  epipharvnx  (Fig.  4)  with  weakly  sclerotized  posterior 
baculus  continuous  with  tormae,  anterior  margin  bordered  laterally  by  three  pairs 
of  short  blunt  setae  and  medially  by  row  of  minute  denticles,  central  area  with  2 
sensillae.  Mandibles  (Figs.  5,  6)  slightly  asymmetrical,  the  left  with  more  promi¬ 
nent  anterior  molar  ridge;  incisor  lobe  with  2  sharp  apical  teeth  and  2  distinct  sub- 
apical  ones.  Maxillae  (Figs.  2,  7)  stout,  fleshy,  protruding  slightly  below  cranium; 
cardo  indistinctly  divided  into  subtriangular  lobe  apically,  narrow,  strut-like  lobe 
basally;  mala  apically  incised,  lightly  sclerotized  apically  and  bearing  2  sub¬ 
parallel  rows  of  setae;  lateral  lobe  with  tuft  of  4-6  larger  setae  on  apex,  medial 
lobe  with  irregular  sclerotized  margin,  but  without  clearly  defined  uncus;  maxillary 


THE  COLEOPTERISTS  BULLETIN  33(1),  1979 


35 


palp  with  apical  segment  almost  as  long  as  basal  segments  combined,  bearing 
cluster  of  sensory  cones  apieally.  Labium  with  mentum  and  submentum  mem¬ 
branous,  undivided  (Fig.  2);  ligula  bluntly  rounded,  projecting  anterad  of  labial 
palps;  hypopharvngeal  sclerome  (Fig.  8)  narrow,  transverse,  without  distinct  teeth 
or  associated  setae. 


Figs.  4-8.  Mouthparts  of  Cononotus  bryanti:  Fig.  4,  ventral  aspect  of 
labrum  showing  epipharynx;  Figs.  5-6,  ventral  aspect  of  left  and  right 
mandibles,  respectively;  Fig.  7,  dorsal  aspect  of  right  maxilla;  Fig.  8,  dorsal 
aspect  of  hypopharynx. 
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Thorax  slightly  narrower  than  abdomen;  prothorax  about  1.3  times  as  wide  as 
long;  mesothorax  and  metathorax  each  about  twice  as  wide  as  long;  length  ratios 
of  segments:  1.6  :  1.0  :  0.9.  Terga  and  sterna  indistinct;  coxae  very  short,  oval,  sepa¬ 
rated  by  about  2.5  diameters.  Legs  (Fig.  9)  short,  weak,  without  exceptional  setation 
or  other  armature. 

Abdomen  with  anterior  2  segments  slightly  narrower  than  succeeding  ones;  seg¬ 
ments  3-8  subparallel,  slightly  moniliform;  segment  9  abruptly  narrowed  to  uro- 
gomphi;  segments  1-8  glabrous  except  for  pair  of  setae  posterolaterally  on  each  side; 
segment  9  bearing  sclerotized  urogomphi  recurved  dorsally  and  medially  (Figs.  10, 
11);  urogomphi  separated  basally  by  paired,  sclerotized,  excavated  plates,  invagi- 
nated  anteriorly  beneath  cuticle;  1  pair  of  setae  situated  dorsally  before  urogomphi, 
several  pairs  laterally  and  2  pairs  on  bases  of  urogomphi;  sternite  9  U-shaped,  bear¬ 
ing  2  pairs  of  teeth  laterally  near  the  base,  one  member  of  each  pair  larger;  segment 
10  small,  enclosed  by  segment  9  (Fig.  11),  indistinctly  bilobed.  Spiracles  (Fig.  12) 
annular  biforous  with  a  single  row  of  air  tubes  around  atrium. 

Body  length,  4.8  mm. 


Figs.  9-12.  Thoracic  and  abdominal  structures  of  Conorwtus  bryanti: 
Fig.  9,  right  foreleg;  Figs.  10-11,  abdominal  apex,  dorsal  and  ventral  as¬ 
pects,  respectively;  Fig.  12,  abdominal  spiracle. 
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Material  examined.  2  larvae  reared  from  adults  collected  in  Mexico,  Baja  Cali¬ 
fornia,  Miller  s  Landing.  April  6,  1976.  J.  Doyen.  The  adult  beetles  were  abundant 
beneath  dried  cow  dung  on  the  coastal  sand  dunes  at  Miller’s  Landing.  In  the  labora¬ 
tory  they  were  confined  in  plastic  containers  of  sand  which  was  dampened  through 
a  subsurface  reservoir  of  plaster.  The  larvae,  which  were  preserved  August  24,  1976 
were  in  the  zone  of  moist  sand  adjacent  to  the  reservoir.  In  nature  the  larvae,  which 
show  no  adaptations  for  living  in  sand,  presumably  occur  in  decaying  succulent 
vegetation  or  some  similarly  protected  place. 

Discussion 

The  most  distinctive  feature  of  the  larva  of  Cononotus  is  the  structure  of 
the  abdominal  apex.  The  urogomphi  are  separated  by  sclerotized,  excavated 
plates  which  are  partly  invaginated  anteriorly  into  the  9th  tergite;  the  10th 
sternite  bears  2  pairs  of  short,  sclerotized  spurs  basolaterally  (Fig.  11).  Very 
similar  tergal  plates  are  present  in  Agnathus  (Mamaev  1976)  and  Pedilus 
(Mamaev  1976;  Wharton  1979).  Mamaev  illustrates  similar  structures  in 
Pogonocerus  (Pyrochroidae),  and  elliptical,  sunken  patches  occur  between 
the  urogomphi  of  Neopyrochroa  (Boving  and  Craighead  1931;  Young  1975). 
Basally  on  the  9th  sternite  of  Cononotus  are  2  pairs  of  small,  laterally 
directed,  sclerotized  teeth.  A  pair  of  spurs  is  described  in  the  same  position 
in  Pedilus  inconspicuus  (Horn)  by  Wharton  (1979),  but  not  in  Pedilus  sp. 
by  Mamaev  (1976),  who  mentions  a  row  of  denticles  on  the  anterior  margin 
of  sternite  10.  A  pair  of  prominent  subapical  spurs  are  illustrated  on  ster¬ 
nite  10  in  Pergetus  campanulatus  (Boving  and  Craighead  1931).  Denticles 
margin  the  anterior  border  of  sternite  10  in  Pytho  and  Neopyrochroa  (Bo¬ 
ving  and  Craighead  1931;  Young  1975).  Moreover,  the  topological  arrange¬ 
ment  of  the  terminal  abdominal  segments  is  generally  similar  in  all  the 
taxa  mentioned  above,  with  tergite  9  large,  sternite  9  small,  U-shaped  and 
partly  enclosed  by  tergite  9  or  sternite  8.  Segment  10  is  reduced  and  at  least 
partly  enclosed  by  sternite  9.  Somewhat  similar  abdominal  configurations 
occur  in  Mycteridae,  Salpingidae,  and  Othniidae. 

Based  on  selected  characters  of  larvae,  the  highest  phenetic  similarities 
of  Cononotus  are  with  Pedilus  and  Pyrochroidae  (Table  1).  All  possess  a 
large  conical  appendage  on  antennal  segment  2  and  share  a  highly  similar 
body  configuration  and  mouthpart  structure.  In  Cononotus  and  Pedilus 
inconspicuus ,  the  maxillary  mala  is  apically  cleft,  with  the  inner  margin 
slightly  corneus  and  irregular  dentate  (Fig.  7)  but  without  a  defined  uncus. 

The  apparently  low  similarity  of  Agnathus  to  Cononotus  and  Pedilus 
is  probably  partly  due  to  lack  of  detailed  knowledge  of  some  of  its  larval 
structures.  The  striking  similarity  in  urogomphi  and  intraurogomphal 
plates  suggests  that  Agnathus  is  related  to  Pedilus,  rather  than  to  the  an- 
thicid  group.  Some  characters  such  as  the  condition  of  the  maxillary  mala 
(cleft  or  not)  should  be  re-examined  in  Agnathus.  Pergetus  clearly  is  more 
similar  to  Anthicidae  than  to  the  Pedilus  group,  but  it  shares  several  fea¬ 
tures  with  Pyrochroidae  as  well.  Thus,  for  the  characters  compared  here, 
Pyrochroidae  shows  high  similarities  to  both  the  Pedilus-Cononotus  group 
and  to  the  anthicid  group.  However,  its  highest  average  similarity  is  to  the 
Pedilus-Cononotus  group. 

On  the  basis  of  adult  structures,  Crowson  (1969)  suggested  that  Cono- 
notidae  were  probably  close  to  Mycteridae.  Larval  similarities  between 
those  taxa  include  a  high  level  of  congruence  in  the  mouthparts,  including 
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Table  1. 


Table  1.  Selected  characteristics  of  larvae  of  Cononotus  and  related 
groups  of  Coleoptera.  Numbered  characters  and  character  states  as  follows: 
1.  Maxillary  mala:  a,  entire;  b,  cleft.  2.  Maxillary  mala:  a,  membranous; 
b,  irregularly  serrate;  c,  inner  margin  with  uncus.  3.  Hypopharyngeal 
sclerome:  a,  trapezoidal  or  subquadrate,  cup-shaped;  b,  rectangular  with 
tufts  or  ring  of  setae;  c,  transverse,  band-shaped.  4.  Antennal  appendage: 

a,  large,  conical;  b,  small,  dome-shaped  or  absent.  5.  Spiracles:  a,  annular; 

b,  annular-biforus;  c,  annular  with  peripheral  air  tubes.  6.  Intraurogomphal 
pits:  a,  present,  well  defined;  b,  ill-defined;  c,  absent.  7.  9th  sternite  arma¬ 
ture:  a,  transverse  row  of  denticles;  b,  1-2  pairs  basal  spurs;  c.  other. 

Taxa  scored  for  more  than  a  single  character  state  are  variable  for  that 
characteristic.  Question  marks  indicate  lack  of  observations,  or  vague,  in¬ 
conclusive  descriptions.  Data  for  all  taxa  except  Cononotus  were  extracted 
from  literature. 


the  apically  cleft  mala.  However,  in  mycterids  the  antennal  appendage  is 
very  short  and  dome-like,  the  spiracles  are  annular  with  or  without  asso¬ 
ciated  air  tubes,  and  the  urogomphi  and  other  terminal  abdominal  struc¬ 
tures  are  not  very  similar  to  those  of  Cononotidae. 

Abdullah  (1974)  synonymized  Cononotidae  under  Anthicidae,  without 
clearly  specifying  his  reasons.  Among  the  characters  considered  here,  Cono¬ 
notus  and  Agnathus  share  only  the  presence  of  a  large  antennal  appen¬ 
dage  with  Anthicidae.  Other  observed  similarities  are  common  to  the  entire 
anthicid-mycterid  group  of  families,  and  are  probably  plesiomorphic.  Fur¬ 
thermore,  Cononotidae  and  Anthicidae  are  strikingly  different  in  structure 
of  the  terminal  abdominal  segments,  and  they  differ  in  the  structure  of  the 
spiracles,  the  hypopharynx,  and  the  maxilla. 
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The  pattern  of  similarities  in  larval  characters  suggests  that  Cononotus 
and  Agnathus  should  be  included  in  the  Pedilidae,  as  concluded  by  Ma¬ 
maev  (1976).  Indeed,  the  larva  of  Cononotus  is  scarcely  distinguishable 
from  that  of  Pedilus  inconspicuus.  Furthermore,  the  larvae  of  all  three 
genera  are  at  least  as  similar  to  Pyrochroidae  and  Mycteridae  as  to  Anthi- 
cidae  sensu  stricto.  Thus,  Pedilidae  ( =  Anthicidae,  Pedilinae  of  authors) 
should  be  recognized  as  a  separate  family,  with  the  two  subfamilies  Pedi¬ 
linae  and  Cononotinae.  Pergetus  shares  most  characters  with  Anthicidae, 
others  with  the  pedilid-pyrochroid  group. 

Many  of  the  peculiarities  of  adult  Cononotus  are  probably  adaptations 
to  flightlessness  and  aridity.  For  example,  the  connation  of  the  anterior 
abdominal  sternites  and  tight  interlocking  of  the  sternites  with  the  elytra 
may  increase  water  retention  ability.  External  closure  of  the  mesocoxal 
cavities  by  the  sterna,  rather  than  by  the  mesepimeron,  occurs  in  various 
Heteromera,  and  is  sometimes  associated  with  flightlessness.  For  example, 
various  intermediate  degrees  of  sternal  closure  occur  in  the  tenebrionid 
tribe  Anepsiini  (Doyen  and  Lawrence  1979).  Those  species  with  the  cavities 
closed  or  nearly  closed  by  the  sterna  are  flightless. 
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TEROPALPUS  LITHOCHARINUS  (LE  CONTE),  A  SEASHORE 
SPECIES  (COLEOPTERA:  STAPHYLINIDAE) 

Ian  Moore 

Department  of  Entomology,  University  of  California,  Riverside,  CA  92521 

Teropalpus  lithocharinus  was  described  by  LeConte  (1877)  in  the  genus  Trogoph- 
loeus  Mannerheim  from  “Puget  Sound,  M.  G.  Davidson”.  Casey  (1889)  stated  about 
it,  “Two  specimens  before  me  were  taken  by  the  writer  in  Marin  Co.,  California”. 
Hatch  (1957)  reported  it  under  the  generic  name  Ccirpelimus  Leach  from  “Western 
Washington,  rare”.  Herman  (1970)  removed  the  species  to  the  genus  Teropalpus  Sober 
without  adding  further  locality  data.  None  of  the  above  gave  any  mention  of  the 
habitat  of  the  species. 


I  have  seen  a  specimen  from  the  Fall  collection  (MCZ)  labeled  “Alameda  Co., 
Cal.— as  det.  by  Casey”. 

In  addition,  we  now  have  two  series  of  specimens  from  “CALIF.,  Marin  Co.,  Bo- 
linas,  under  driftwood  on  the  beach,  D.  Giuliani  collector”,  19  specimens  taken  on 
30  March,  1971,  and  7  specimens  taken  on  11  December,  1971. 

This  definitely  establishes  the  species  as  a  seashore  insect.  Because  of  its  distinc¬ 
tive  appearance  coupled  with  its  habitat,  the  accompanying  illustration  should 
make  identification  easy  when  it  is  again  encountered. 

I  am  indebted  to  Alfred  Newton  of  Harvard  University  for  the  loan  of  the  speci¬ 
men  from  the  Fall  collection. 
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ADULT  CYBISTER  FIMBRIOLATUS  ARE  PREDACEOUS 

(COLEORTERA:  DYTISCIDAE) 

Joe  Ideker1 
Abstract 

Predation  on  tadpoles  by  adult  Cybister  fimbriolatus  was  confirmed  by 
field  observation.  In  laboratory  testing,  adults  and  larvae  devoured  larger 
tadpoles  of  Rana  berlandieri  at  the  rates  of  0.052  and  0.203  tp/da,  respec¬ 
tively;  predation  rates  by  adult  beetles  were  much  higher  on  smaller  tad¬ 
poles.  Adults  of  Hydrophilus  triangularis  were  not  observed  to  prey  on  tad¬ 
poles  under  laboratory  conditions,  but  larvae  were  observed  to  consume 
tadpoles  of  Scaphiopus  couchi  in  the  field  and  of  both  anuran  species  in 
captivity. 


Beginning  the  summer  of  1971,  I  attempted  experimentally  to  ascertain 
whether  several  aquatic  organisms  preyed  upon  tadpoles  of  the  Rio  Grande 
Leopard  Frog,  Rana  berlandieri  Cope.  While  surveying  literature  on  insect 
feeding  habits  for  a  later  project,  I  found  a  reference  which  contradicted 
my  observations  on  Cybister.  Johnson  and  Jakinovich  (1970)  concluded  that 
adults  of  Cybister  f.  fimbriolatus  (Say)  were  not  predaceous,  since  they  did 
not  observe  them  preying  upon  a  variety  of  organisms  under  laboratory 
conditions.  They  offered  evidence  that  the  beetle  was  a  scavenger.  Wilson 
(1932b)  stated  that  evidence  for  predation  by  Cybister  seemed  mostly  de¬ 
rived  from  analogy. 

Results  from  two  laboratory  experiments  are  given  in  this  paper.  Data 
for  Hydrophilus  triangularis  (Say)  adults  and  C.  fimbriolatus  larvae  are 
included  for  comparison.  These  data  may  seem  somewhat  inconclusive,  for 
reasons  explained  below.  However,  on  12  July  1971  I  observed  and  photo¬ 
graphed  an  adult  of  C.  fimbriolatus  struggling  with  a  larger  Rana  ber¬ 
landieri  tadpole  in  amphibian  research  pond  8  at  Brackenridge  Field  Labor¬ 
atory  (Ideker  1976).  The  beetle  encountered  the  tadpole  while  foraging 
along  the  pond  bottom,  attacked  by  grasping  the  tadpole  with  its  mandibles, 
rose  to  the  surface  (for  air?)  while  clinging  to  the  struggling  tadpole,  and 
returned  to  the  substrate  to  devour  its  victim.  This  field  observation  lends 
weight  to  the  data  and  conclusions  presented  herein. 

Methods  and  Materials 

The  first  experiment  ran  from  May,  1971  to  August,  1972.  When  avail¬ 
able,  two  Cybister  adults,  two  late  instar  Cybister  larvae,  and  two  Hy¬ 
drophilus  adults  were  run  simultaneously  in  individual,  covered  fishbowls. 
A  beetle  and  two  medium  to  large  tadpoles  of  Rana  berlandieri  were  main¬ 
tained  per  fish  bowl.  Tadpole  total  length  ranged  from  about  25  to  greater 
than  60  mm,  but  not  to  the  extreme  size  of  10  cm  reported  by  Ideker  (1976). 
At  approximately  weekly  intervals,  eaten,  dead,  or  metamorphosing  (be¬ 
yond  Stage  42,  Gosner  1960)  tadpoles  were  noted  and  replaced.  Boiled 
lettuce  was  provided  as  food  for  the  tadpoles  and  was  available  as  an  al- 


1  Brackenridge  Field  Laboratory,  Austin,  Texas.  Current  address:  P.  O.  Box  1433,  Edinburg 
TX  78539. 
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ternative  food  source  for  the  beetles.  Each  run  continued  until  death  of  the 
beetle,  except  for  a  single  escaped  Hydrophilus. 

A  second  experiment  surveying  potential  tadpole  predators  also  in¬ 
cluded  Cybister.  Other  dytiscids  such  as  Acilius,  Copelatus,  Desmopachria, 
Laccophilus,  and  Thermonetus  were  observed  attacking  tadpoles,  but  data 
from  these  genera  are  not  considered  here.  Six  tadpoles  (Stages  19  to  25; 
Rugh  1962,  Gosner  1960),  a  potential  predator,  and  a  small  piece  of  boiled 
lettuce  were  placed  in  2  cm  of  well-water  in  a  closed  18.5x13x4.5  cm 
plastic  box  (Vlchek  Plastics,  #  P-401).  After  three  days,  any  missing  tad¬ 
poles  were  replaced,  debris  removed,  and  lettuce  added.  Controls  lacked 
beetles.  All  animal  material  was  collected  from  artificial  ponds  at  the 
Brackenridge  Field  Laboratory  (BFL)  of  the  University  of  Texas,  within 
Austin,  Travis  County,  Texas. 


Results  and  Discussion 

Table  1  compares  data  from  Cybister  adults  and  larvae  and  Hydrophilus 
adults  maintained  with  medium  to  large  tadpoles  (Experiment  1).  Feeding 
rates  were  0.043  tp/da  for  9  Cybister  adults,  0.203  tp/da  for  13  Cybister  lar¬ 
vae,  and  0.002  tp/da  for  6  Hydrophilus  adults.  Tadpoles  avoided  predators 
whenever  possible.  Beetle  C3-1  (not  listed  in  Table  1)  subsisted  55  days  on 
boiled  lettuce  alone;  the  fishbowl  lacked  tadpoles.  This  Cybister  and  an¬ 
other  were  observed  actually  consuming  the  lettuce. 

Cybister  adults:  Like  Johnson  and  Jakinovich  (1970),  Wilson  (1923b), 
and  authors  cited  therein,  I  did  not  see  adult  Cybister  prey  upon  tadpoles 
in  over  three  years  of  laboratory  observations.  However,  actual  field  pre¬ 
dation  was  observed  on  one  occasion,  as  noted  above.  Moreover,  tadpoles 
repeatedly  disappeared  from  covered  fishbowls  and  closed  plastic  boxes 
containing  adult  Cybister.  Four  Cybister  adults  refused  to  take  tadpoles 


Table  1.  Feeding  data  from  Cybister  adults  and  larvae  and  Hydrophilus  adults  on  tadpoles  (tp)  of  Rana 
berlandieri.  Tadpoles  >  25  min,  some  >  60  mm. 


Cybister  adults  _ Cybister  larvae  _ Hydrophilus  adults 


Beetle 

Days 

Ran 

No.  tp 
Eaten 

No.  tp 
MetA 

Beetle 

Days 

Ran 

No.  tp 
Eaten 

No.  tp 
Met.-*- 

Beetle 

Days 

Ran 

No.  tp 
Eaten 

No.  tp 
Met.1 

dead  tp 
uneaten 

Cl-1 

U9 

3 

0 

Ll-1 

22 

5 

0 

Hl-1 

178 

1 

5 

0 

C2-1 

53 

0 

0 

L2-1 

u* 

15 

1 

H2-1 

52 

0 

0 

0 

Cl-2 

53 

7 

1 

LI -2 

38 

2 

1 

HI -2 

215 

0 

3 

3 

C2-2 

2h 

0 

0 

L2-2 

5 

2 

0 

H2-2, 

138 

0 

3 

0 

Cl-3 

21 

0 

0 

LI -3 

9 

2 

0 

H2-3-5 

L3 

0 

1 

1 

C2-3 

110 

2 

2 

L2-3 

U6 

9 

0 

H2-h 

205 

1 

2 

0 

Cl-U 

13 

0 

0 

Ll-li 

50 

17 

0 

Cl-5 

131* 

5 

1 

L2-I; 

12 

1 

1 

Totals 

832 

22 3 * 

H* 

1* 

C2-h 

235 

13 

1 

LI-5,. 

13 

1* 

1 

L2-55 

20 

0 

0 

Feeding  Rate: 

Totals 

692 

30 

5 

LI -6 

5 

0 

0 

LI -7 

21 

3 

0 

6  beetles: 

0.002  tp/da 

Feeding  Rate: 

LI -8 

21 

2 

0 

9  beetles:  0.01j3  tp/da  Totals  306  62  li 

5  feeders:  0.002  tp/da^ 

Feeding  Rate: 

13  larvae:  0.203  tp/da 


1  Tadpoles  beyond  Stage  Li2  (Gosner  I960)  removed  to  preclude  death  occurring  when  froglets  could  not  climb 
out  of  water  upon  completion  of  metamorphosis. 

2  See  details  discussed  under  Hydrophilus  adult. 

3  Escaped. 

k  Excludes  U  nonfeeders. 

5  The  data  for  the  Cybister  larvae  may  be  distorted  slightly.  Use  of  late  instar  larvae  may  have  lowered 
the  feeding  rate.  L2-5  and  LI -6  failed  to  feed,  perhaps  because  they  were  last  instar  larvae  at  collection. 
Last  instars  ready  to  pupate  usually  stop  eating  and  then  may  wander  around  the  fishbowl  for  h-6  weeks 
until  they  die  or  find  soil  of  the  right  moisture  content  for  pupation.  In  nature  they  would  find  a  place 
to  purate  soon  after  feeding  ceased. 
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(average  beetle  survival  28  days).  Five  of  the  nine  tested  consumed  a  total 
of  30  tadpoles  (average  beetle  survival  116  days)  at  the  rate  of  0.052  tp/da. 
The  individual  surviving  longest  survived  235  days  post-capture.  Probably 
only  four,  possibly  six,  tadpoles  died  in  Hydrophilus  bowls  in  832  test  days. 
Thus  scavenging  by  Cybister  adults  after  tadpole  mortality  could  not  ac¬ 
count  for  all  missing  tadpoles. 

Table  2  contains  data  from  the  second  procedure.  Cybister  adults  fed 
at  a  higher  numerical  rate  on  younger  tadpoles.  Feeding  rates  were  0.8  and 
0.2  tp/da  respectively  for  the  two  individuals.  The  higher  numerical  feeding 
rate  obtained  in  this  second  experiment  reflected  differences  in  tadpole  size. 
Cybister  predation  on  even  smaller  newly  hatched  tadpoles  could  result 
in  lowered  tadpole  populations  if  a  sufficient  beetle  population  coincides 
with  frog  spawning.  In  Rana  berlandieri,  the  spawning  period  covers  at  least 
11  months  (unpublished  data).  Thus,  adult  beetles  are  present  when  at  least 
part  of  the  frogs  spawned. 

Cybister  larvae:  Cybister  (and  Dytiscus)  larvae  have  earned  the  appro¬ 
priate  appellation  of  water  tigers  by  virtue  of  their  notoriously  voracious 
attacks  on  small  aquatic  vertebrates  (Wilson  1923b),  other  insect  larvae 
(Pennak  1953),  and  human  fingers  (personal  observations).  This  study  sub¬ 
stantiated  that  reputation.  Survival  ranged  from  5  to  50  days  post-capture; 
larvae  were  unable  to  leave  the  water  to  pupate.  Larvae  fed  by  grasping 
the  tadpoles  with  forceps-like  mandibles,  inserting  a  digestive  fluid  into  the 
prey,  and  sucking  digested  material  and  body  fluids  from  the  prey  (Pennak 
1953).  The  carcass  of  the  discarded  prey  served  as  evidence  of  predation. 

Hydrophilus  larvae:  Hydrophilus  larvae  were  not  found  in  the  perma¬ 
nent  BFL  ponds  studied  and  thus  remained  unavailable  during  this  study. 
Later  personal  observations  showed  Hydrophilus  egg  cases  and  larvae  pres¬ 
ent  in  temporary  rainpools.  Early  instar  larvae  preyed  on  tadpoles  of 
Rana  berlandieri  in  the  laboratory.  The  larvae  also  preyed  on  tadpoles 
of  Couch’s  Spadefoot,  Seaphiopus  couehi  Baird,  in  flooded  roadsides  and  in 
captivity  at  Elsa,  Hidalgo  County,  Texas.  Larvae  searched  for,  manipu¬ 
lated,  and  devoured  pieces  of  tadpoles  as  described  by  Wilson  (1923a). 
Wilson  (1923b)  reported  Hydrophilus  larvae  preying  upon  Bigmouth  Buf¬ 
falo,  Ictiobus  cyprinellus  (Valenciennes)  (nomenclature  after  Hubbs  1972). 
The  habitat  observations  led  me  to  conclude  that  the  Hydrophilus  adults 
collected  from  BFL  ponds  had  immigrated  from  temporary  pools  else¬ 
where  on  the  grounds  or  further  away. 

Hydrophilus  adults:  Adults  of  H.  triangularis  primarily  scavenged  the 
lettuce  while  under  observation.  One  of  the  two  apparent  records  of  H. 
triangularis  eating  a  tadpole  involved  a  nibbled  tadpole  which  likely  died 


Table  2.  Feeding  data  from  Cybister  adults.  Maximum  total  length  of  tadpoles  of 


Rana 

berlandi er i 

(Stages  19  to 

25,  Gosner  I960) 

was  12  mm. 

Beetle 

3  day 
Runs 

Total 

Tadpoles 

Eaten 

Total 

Tadpoles 

Died 

No.  Tadpoles 
Eaten  Per  Run 

6  5  U  3  2  1  0 

Feeding  Rate: 

R5U-B5 

17 

hO 

0 

0  3  2  3  2  h  3 

0.8  tp/da 

R56-R2 

15 

9 

0 

17  7 

0.2  tp/da 

Control 

17 

0 

0 

17 

— 

Control 

15 

0 

0 

15 

44 


IDEKER:  CYBISTER 


before  the  beetle  began  to  eat  it.  In  the  other  incident  the  tadpole  was  com¬ 
pletely  devoured.  Wilson  (1923a)  recorded  the  attack  and  feeding  by  an 
adult  female  on  a  buffalo  in  an  aquarium. 

Conclusions 

The  disappearance  of  tadpoles  from  containers  cohabited  by  C.  fimbrio- 
latus  adults  constituted  but  circumstantial  evidence  for  predation  in  the 
eyes  of  previous  authors.  However,  my  field  observation  of  predation  of  a 
Rana  berlandieri  tadpole  by  a  C.  fimbriolatus  adult  indicates  that  adult 
C.  fimbriolatus  indeed  are  predaceous  (being  predaceous  does  not  mean  a 
species  cannot  also  be  a  scavenger  or  omnivore).  Laboratory  data  indicates 
that  predation  rate  on  larger  tadpoles  is  about  4  times  greater  by  larvae 
than  by  adult  C.  fimbriolatus,  and  that  predation  rate  by  adults  is  greater 
on  smaller  than  on  larger  tadpoles. 
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REPRODUCTIVE  BEHAVIOR  AND  SEXUAL  DIMORPHISM 
IN  THE  WHITE-SPOTTED  SAWYER 
MONOCHAMUS  SCUTELLATUS  (SAY) 

Austin  L.  Hughes 

Department  of  Biology,  West  Virginia  University, 

Morgantown,  WV  26506 

Abstract 

Males  of  Monochamus  scutellatus  (Say)  have  longer  antennae  than 
females,  longer  protibiae,  and  longer  protarsal  hairs.  The  species  breeds 
in  dead  and  dying  conifers,  where  large  numbers  of  adults  congregate.  There 
is  a  prolonged  (20-40  min)  pair-bond  involving  repeated  copulation  and 
oviposition.  A  male  paired  with  a  female  uses  his  antennae  to  ward  off  other 
males.  The  elongated  protibiae  and  fringed  protarsi  are  evidently  adapta¬ 
tions  enabling  the  male  to  hold  on  to  the  female.  An  evolutionary  hy¬ 
pothesis  is  suggested  to  account  for  the  prolonged  pair-bond  in  M.  scu¬ 
tellatus. 


Like  other  species  in  the  genus  Monochamus,  the  white-spotted  sawyer 
Monochamus  scutellatus  (Say)  is  sexually  dimorphic  (Dillon  and  Dillon 
1941):  the  antennae  is  over  twice  the  body  length  in  the  male  but  only  ca. 
1.25  to  1.35  times  the  body  length  in  the  female;  and  both  the  forelegs,  par¬ 
ticularly  the  protibiae,  and  the  fringe  of  bristles  on  the  protarsi  are  longer 
in  the  male  than  in  the  female.  It  is  reasonable  to  expect  that  sexually  di¬ 
morphic  structures  play  a  role  in  reproductive  behavior.  Because  of  their 
economic  importance,  the  life  histories  of  several  Monochamus  species  are 
well  known  (Baker  1973;  Browne  1968;  Rose  1957;  Wilson  1962).  Still  there 
has  been  no  detailed  account  of  the  reproductive  behavior  of  any  Mono¬ 
chamus  species,  nor  has  there  been  any  attempt  to  ascertain  the  role  played 
in  reproduction  by  the  sexually  dimorphic  structures  found  in  this  genus. 
Observations  on  the  reproductive  behavior  of  M.  scutellatus  are  thus  of  in¬ 
terest  both  in  themselves  and  because  of  the  light  they  may  shed  on  the  evo¬ 
lution  of  sexual  dimorphism  in  the  Monochamini. 

On  June  22  and  23,  1978,  I  observed  13  breeding  pairs  of  Monochamus 
scutellatus  on  recently  cut  logs  of  Eastern  white  pine  Pinus  strobus  L.  in 
Monongahela  National  Forest  in  Tucker  County,  West  Virginia.  One  pair 
was  observed  for  ca.  40  min;  three  others  for  ca.  20  min  each;  and  the  rest  for 
briefer  periods.  From  these  observations  a  general  picture  of  the  species’ 
reproductive  behavior  emerged. 

Results  and  Discussion 

Breeding  activity  began  in  mid-afternoon  and  continued  into  early  eve¬ 
ning.  Before  ca.  1400  hr,  few  beetles  were  seen  on  the  logs,  and  most  of  those 
were  females.  Some  females  were  engaged  in  oviposition  or  at  least  in  cut¬ 
ting  oviposition  slits,  in  many  of  which  no  egg  was  laid  (Rose  1957);  but  no 
contact  between  sexes  was  seen  before  ca.  1400  hr.  No  initial  encounter  be¬ 
tween  male  and  female  was  observed;  it  was  inferred  that  pair-bonds  were 
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generally  initiated  out  of  view  in  crevices  in  the  log  pile.  It  soon  became 
apparent  that  in  this  species  a  relatively  prolonged  pair-bond  is  formed, 
during  which  both  copulation  and  oviposition  take  place  repeatedly. 

Usually  when  a  pair  were  first  seen  together,  the  male  would  be  grasp¬ 
ing  the  female’s  metathorax  with  his  forelegs.  I  term  this  posture  the  half- 
mount.  In  the  half-mount  the  spongy  first,  second,  and  third  tarsal  seg¬ 
ments  of  the  male’s  forelegs  were  pressed  against  the  female’s  metasternum 
on  either  side.  The  male’s  curved  protibiae  appeared  to  fit  snugly  around  the 
female’s  elytra. 

While  in  the  half-mount,  the  male  would  begin  to  palpate  the  base  of 
the  female’s  elytra  with  his  maxillary  palpi.  This  palpation  seemed  to  stim¬ 
ulate  the  female  to  begin  walking.  As  she  did  so,  the  male  followed,  still 
holding  onto  her.  Copulation  began  while  the  female  was  moving,  but  soon 
after  intromission  she  generally  stopped.  During  copulation  the  male 
grasped  the  female  with  both  forelegs  and  middle  legs,  while  the  hind  legs 
remained  in  contact  with  the  substrate.  The  male  continued  to  palpate  the 
female’s  dorsum  throughout  copulation.  The  duration  of  copulation  was 
ca.  20  sec. 

After  copulation  the  male  resumed  the  half-mount  and  continued  to 
maintain  contact  with  the  female.  Soon  the  female  would  begin  to  move 
again.  The  male  kept  up  with  her,  continuing  to  grasp  her  metasternum  and 
palpating  her  dorsum  at  least  intermittently.  The  female  would  then  stop 
and  cut  an  oviposition  slit  with  her  mandibles.  Cutting  lasted  ca.  60  sec, 
during  which  time  the  male  maintained  a  half-mount  and  continued  to  pal¬ 
pate  the  female’s  dorsum.  Then  the  female  turned  around  and  began  ovi¬ 
position.  Sometimes  as  the  female  turned,  the  male  turned  also  and  thus 
was  able  to  maintain  a  half-mount  during  oviposition.  Sometimes  the  male 
stood  to  one  side  of  the  female  during  oviposition,  his  forelegs  grasping 
her  transversely  across  the  dorsum.  Oviposition  lasted  ca.  2  min,  during 
which  time  the  male  palpated  the  female’s  dorsum  continuously.  Soon 
after  oviposition  the  female  began  moving  again.  She  might  move  to  an¬ 
other  oviposition  site,  or  copulation  might  occur  again. 

While  a  pair  were  linked  in  the  half-mount,  the  male’s  antennae  were 
directed  forward  and  extended  well  beyond  the  female’s  antennae.  When 
another  male  approached  the  pair,  the  second  male’s  antennae  would  gen¬ 
erally  touch  those  of  the  paired  male.  The  paired  male  responded  with  a 
quick,  jerking  movement  of  his  antennae;  this  usually  served  to  drive  off 
the  intruding  male.  If  the  latter  did  not  retreat  but  instead  challenged  the 
paired  male,  the  two  would  lash  their  antennae  with  increasing  vigor  as 
they  closed  together.  The  paired  male  would  dismount  from  the  female, 
and  the  two  males  would  rear  up  on  their  hind  legs,  their  mandibles  locked 
or  one  male  biting  the  base  of  one  of  the  other’s  antennae.  Usually  the  male 
originally  paired  with  the  female  won  such  fights,  but  on  one  occasion  an 
intruder  supplanted  the  original  male.  In  another  case  the  female  walked 
away  while  the  males  were  fighting;  after  an  hour  neither  male  had  found 
her  again.  During  fights  between  males,  both  combatants  stridulated  con¬ 
tinuously. 

These  observations  suggest  evolutionary  explanations  for  some  aspects 
of  sexual  dimorphism  of  M.  scutellatus.  The  elongated,  curved  protibiae 
and  long  protarsal  hairs  of  the  male  appear  to  be  adaptations  for  holding 
the  female  in  the  half-mount.  There  presumably  has  not  been  selective 
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pressure  for  similar  modifications  of  the  forelegs  in  most  other  ceramby- 
cids  because  most  cerambycids  lack  the  type  of  pair-bond  found  in  M.  scu- 
tellatus,  in  which  the  male  maintains  prolonged  contact  with  a  frequently 
moving  female.  Given  this  type  of  pair-bond,  selection  should  favor  mor¬ 
phological  adaptations  facilitating  the  male’s  maintenance  of  contact  with 
the  female. 

The  male’s  long  antennae  can  be  viewed  as  adaptive  in  that  he  is  able 
to  use  them  to  ward  off  other  males  while  still  maintaining  a  half-mount. 
Since  M.  scutellatus  breeds  in  dead  and  dying  pine  trees,  which  are  apt  to 
be  found  only  in  local  concentrations,  large  numbers  of  adults  will  prob¬ 
ably  congregate  at  most  breeding  sites.  Under  these  circumstances,  encoun¬ 
ters  between  males  will  be  frequent.  Thus  we  might  expect  selection  to 
favor  long  antennae  which  enable  a  male  to  ward  off  other  males  without 
having  to  leave  the  female  (and  thus  risk  losing  her).  Dyer  and  Seabrook 
(1975)  have  observed  that  a  Monochamus  male  seems  to  need  antennal  con¬ 
tact  with  another  male  in  order  to  be  aware  of  the  latter’s  presence;  they 
suggest  that  such  contact  would  be  necessary  if  a  non-volatile  secretion 
were  involved  in  recognition  of  conspecifics.  Both  glands  and  sensory  re¬ 
ceptors  have  been  identified  in  the  antennae  of  M.  scutellatus  and  M.  no- 
tatus  (Dyer  and  Seabrook  1975).  Thus  long  antennae  may  enable  a  paired 
male  to  perceive  potential  rivals  over  a  wider  area  than  would  shorter 
antennae. 

We  might  expect  prolonged  pair-bonds  to  evolve  in  species  breeding  at 
sites  where  large  numbers  of  adults  of  both  sexes  congregate.  Under  these 
circumstances,  if  the  male  leaves  the  female  immediately  after  copulation, 
she  is  likely  to  copulate  soon  with  other  males.  But  if  the  male  remains 
with  the  female  while  she  oviposits  and  if  he  copulates  with  her  repeatedly, 
he  increases  the  likelihood  that  his  genes  will  be  represented  in  the  next 
generation.  Behavioral  and  morphological  adaptations  ensuring  a  pro¬ 
longed  pair-bond  will  enhance  a  male’s  fitness;  but  (if  males  are  abun¬ 
dant)  a  female’s  fitness  should  not  be  affected  bv  the  duration  of  the  pair¬ 
bonds  she  forms.  Thus  we  should  expect  such  adaptations  to  be  found  only 
in  the  male,  as  appears  to  be  the  case  in  M.  scutellatus. 
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THE  NEARCTIC  SPECIES  OF  THE  GENUS  CATERETES 
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Abstract 

The  new  combination  Heterhelus  sericans  (LeConte,  1859)  is  established 
for  the  nearctic  species  Cateretes  (Pulion)  sericans  (LeConte,  1859). 


According  to  Parsons  (1943),  Hatch  (1961),  and  Gillogly  (1969),  the 
nearctic  representatives  of  the  genus  Cateretes  Herbst  are  C.  (s.  str.)  scissus 
Parsons  and  the  polytypic  C.  (Pulion)  sericans  (LeConte). 

I  studied  some  specimens  of  both  species  from  Canada  and  U.S.A.,  and  I 
came  to  the  conclusion  that,  whereas  C.  scissus  Parsons  truly  is  a  Cateretes 
s.  str.,  closely  related  to  the  European  C.  ( s .  str.)  pusillus  (Thunberg,  1794) 
[  =  C.  bipustulatus  (Paykull,  1798)],  the  species  called  C.  (Pulion)  sericans 
(LeConte)  is  not  a  Cateretes,  and  even  less  a  Pulion  (this  subgenus  is  con¬ 
fined  to  the  Mediterranean  area  only);  it  belongs  to  Heterhelus  DuVal,  a 
genus  not  previously  recognized  in  the  nearctic  fauna.  This  species  has  all 
the  taxonomic  characters  of  this  otherwise  palaearctic  genus:  Pronotum 
with  hind  angles  distinct  (quite  rounded  in  Cateretes  s.  str.  and  Pulion );  pro¬ 
sternum  between  procoxae  nearly  as  wide  as  first  antennal  segment  (much 
narrower  than  first  antennal  segment  in  Cateretes  s.  str.  and  Pulion);  ovi¬ 
positor  of  female  with  very  distinct  styli  at  apex  (almost  without  sty li  in 
Cateretes  s.  str.  and  Pulion );  and  pygidium  of  male  at  apex  with  8th  tergite 
visible  (8th  tergite  not  visible  in  Cateretes  s.  str.  and  Pulion). 

Moreover,  the  ecology  of  this  species  (Parsons  1943,  Hatch  1961)  shows 
that  it  is  an  Heterhelus,  since  it  lives  on  elder  flowers  (Sambucus  spp.; 
Caprifoliaceae),  as  all  palaearctic  species  of  this  genus  do,  whereas  all 
Cateretes  s.  str.  and  Pulion  live  exclusively  on  rushes  of  the  genera  J uncus 
(Juncaceae)  and  Carex  (Cyperaceae). 

In  conclusion: 

Heterhelus  sericans  (LeConte,  1859),  new  combination. 

Cateretes  ( Pulion )  sericans  (LeConte,  1859). 
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Abstract 

Fifty  eight  new  state  records  for  35  species  of  Mexican  Cicindela  are 
listed,  along  with  habitat  information  for  each  species.  One  species,  C.  prae- 
textata  LeConte,  and  two  subspecies,  C.  hamata  monti  Vaurie  and  C.  cir- 
cumpicta  johnsoni  Fitch,  are  recorded  from  Mexico  for  the  first  time.  Locali¬ 
ties  for  specimens  which  may  represent  4  undescribed  subspecies  are  listed, 
but  further  collecting  and  ecological  studies  are  needed  before  these  taxa 
are  described. 


Introduction 

Although  there  is  no  recent  revision  of  the  cicindelids  of  Canada  and  the 
US,  these  beetles  are  well  known  and  intensively  studied  by  many  indi¬ 
viduals.  The  Mexican  cicindelid  fauna  is  much  more  poorly  known.  Since 
early  in  this  century  only  5  papers  have  been  published  dealing  entirely 
with  Mexican  cicindelids  (Cazier  1948,  1954,  1960;  Richman  1969;  Rotger 
1975);  these  are  primarily  reports  of  collecting  activities.  Cazier’s  (1954)  re¬ 
view  of  the  Mexican  Cicindela  fauna  is  the  most  comprehensive  coverage 
for  the  country,  useful  for  its  taxonomic  content,  distributional  data,  and 
general  habitat  descriptions. 

Cazier  (1954)  listed  78  species  of  Cicindela  from  Mexico.  Thirty  three  of 
these  species  are  polytypic,  and  110  specific  and  subspecific  taxa  are  listed 
from  Mexico.  Cazier  (1960)  and  Rotger  (1975)  added  new  locality  records 
and  range  extensions  for  some  of  these  taxa. 

My  collecting  in  Mexico  over  the  past  7  years  has  yielded  several  addi¬ 
tional  state  records  and  some  probable  new  subspecific  taxa.  Other  state 
records  obtained  from  private  and  institutional  collections  are  included 
here  to  bring  the  knowledge  of  the  group  in  Mexico  up  to  date.  The  follow¬ 
ing  information  is  listed  for  each  taxon:  1)  state,  2)  exact  locality,  3)  date, 
4)  number  of  specimens  collected,  and  5)  depository  if  other  than  my  col¬ 
lection.  In  addition,  general  distributional  data  and  pertinent  ecological 
information  are  given.  This  paper  is  intended  to  report  more  than  just  range 
extensions;  I  hope  it  will  encourage  additional  study  of  the  many  questions 
on  zoogeography,  ecology,  and  taxonomy  of  the  Mexican  cicindelid  fauna. 
Representatives  of  most  species  will  be  deposited  in  the  Department  of  En¬ 
tomology,  Texas  A&M  University  collection.  The  order  of  the  species 
listed  follows  that  of  Cazier  (1954).  Mexican  state  names  are  italicized; 
new  state  records  are  capitalized. 

Species  Accounts 

C.  oregona  LeConte— Polytypic,  widely  distributed  in  the  western  portions  of  the 
United  States  and  Canada.  Cazier  (1954)  listed  the  nominate  subspecies  as  occurring 
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in  northern  Sonora  but  did  not  specify  an  exact  locality.  A  specimen  from  BAJA 
CALIFORNIA  [Sierra  S.  Pedro  Martir  Cyn.  betw.  La  Grulla  &  Rancho  Viejo, 
15. VI. 1953  (1,  CAS)]  adds  a  more  exact  locality.  C.  oregona  is  usually  collected 
near  alkaline  or  fresh  water  habitats. 

C.  chrysippe  Bates— Cazier  (1954)  did  not  have  specimens  of  this  rare,  monotypic 
species  available  for  study  and  mentioned  only  the  type  locality  “Ciudad  in 
Durango”,  probably  the  town  of  La  Ciudad,  Durango  according  to  Selander  and 
Vaurie  (1962).  An  additional  locality  record  in  Durango  [24  mi  W  La  Ciudad, 
20.VI.1964,  7000  ft  (11,  CNC);  28.VI.1964  (1,  CNC)]  should  help  in  ascertaining  its 
habitat.  A  single  specimen  from  SINALOA  [Palmito,  24.VI.1970  (1)]  extends  the 
distribution  further  westward.  This  species  probably  occurs  along  both  hillside  road 
cuts  and  trails,  and  specimens  fly  into  vegetation  when  disturbed  (H.  F.  Howden, 
pers.  comm.). 

C.  aterrima  Klug— Monotypic,  distributed  in  an  arc  from  central  Chihuahua  to 
Hidalgo  (Cazier  1954),  recently  reported  from  San  Luis  Potosi  (Cazier  1960)  and 
Veracruz  (Rotger  1975).  Specimens  from  QUERETARO  [1  mi  N  Tequisquiapan, 
4. VII. 1973  (1)]  and  PUEBLA  17.9  mi  NE  Zacatepec,  26.VI.1973  (54);  27.VII.1974 
(27)]  are  similar  to  the  black  or  purplish  specimens  from  previously  known  locali¬ 
ties.  The  series  collected  near  Zacatepec  was  found  on  bare  areas  among  short 
grasses  near  a  dry,  shallow  pond. 

C.  rugatilis  Bates— Monotypic,  distribution  similar  to  that  of  C.  aterrima,  from 
Durango  to  the  Distrito  Federal  (Cazier  1954,  1960).  Now  recorded  from  MICHOA- 
CAN  [1  mi  N  Irimbo,  6.VII.1973  (6)].  These  specimens  are  the  typical  dark  brown 
color  of  specimens  from  more  northern  areas.  They  were  collected  in  a  sparsely 
vegetated  alluvial  fan  leading  out  of  a  wash.  Specimens  from  several  localities  in 
Durango  were  collected  in  roadside  ditches,  intermittent  creeks,  and  sparsely  vege¬ 
tated,  eroded  areas  on  hillsides. 

C.  semicircularis  Klug— Monotypic,  only  encountered  in  the  higher  elevations 
(usually  above  7000  ft),  distribution  similar  to  C.  aterrima  and  C.  rugatilis,  from 
central  Chihuahua  to  Hidalgo  and  the  Distrito  Federal  (Cazier  1954).  A  single  speci¬ 
men  collected  in  southern  SAN  LUIS  POTOSI  [22.3  mi  N  hwy  junction  to  Dolores 
Hidalgo  on  hwy  57,  25. VII. 1976  (1)]  extends  the  distribution  northward  in  the  eastern 
portion  of  its  range.  The  specimen  was  encountered  in  open  pastureland  on  bare  areas 
among  closely  grazed  grasses,  a  habitat  similar  to  that  where  additional  specimens 
have  been  collected  in  Chihuahua  and  Mexico.  Cazier  (1954)  notes  that  “.  .  .  the  color 
in  the  series  from  Durango  and  Chihuahua  is  rather  constant,  but  a  few  specimens  are 
more  greenish  or  have  a  purplish  tinge.”  My  series  of  37  specimens  from  Chihuahua, 
Durango,  Mexico,  and  San  Luis  Potosi  appears  dark  brown  to  black  when  viewed 
with  the  naked  eye,  but  under  magnification  they  appear  reddish  brown  and  the  foveae 
are  tinged  with  blue  or  purple. 

C.  nigrilabris  Bates— Monotypic,  distributed  from  Chihuahua  to  Hidalgo  in  a 
pattern  similar  to  C.  aterrima,  C.  rugatilis,  and  C.  semicircularis  (Cazier  1954,  1960; 
Rotger  1975).  A  specimen  from  MICHOACAN  [Capula,  Hwy  15,  Km  337,  13  mi  W 
Morelia  13. VII.  1969  (1,  TTU)]  fills  in  a  previously  unreported  portion  of  the  range. 
This  species  is  collected  in  higher  elevations  among  short,  sparse  grasses. 

C.  obsoleta  Say— Polytypic,  widely  distributed  in  southwestern  US,  represented 
by  4  subspecies  in  Mexico,  all  restricted  to  the  northwestern  portion  of  the  country 
(Cazier  1954,  1960).  A  single  specimen  which  keys  to  C.  obsoleta  in  Cazier  (1954)  was 
collected  at  the  southern  edge  of  TAMAULIPAS  [14  mi  N  Tampico,  24. VI. 1973  (1)] 
and  may  represent  a  new  subspecies.  This  specimen  does  not  agree  with  descriptions 
of  any  of  the  known  subspecies,  and  the  nearest  geographic  subspecies  of  C.  obsoleta 
is  C.  o.  neojuvenilis  Vogt  which  is  from  extreme  southern  Texas.  I  doubt  that  the 
Tamaulipas  specimen  represents  a  range  extension  for  C.  o.  neojuvenilis  since  its  body 
form  and  maculation  are  much  different.  It  was  collected  among  scattered  grasses 
and  herbs  growing  in  a  shallow  roadside  gravel  pit. 

C.  punctulata  Olivier— Two  subspecies  reported  for  Mexico,  C.  p.  catherinae  Chev- 
rolat  with  a  distribution  pattern  similar  to  C.  aterrima,  and  C.  p.  chihuahuae  Bates, 
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widely  distributed  in  the  western  US  and  extending  down  into  Chihuahua  in  a  nar¬ 
row  band  just  east  of  the  northern  range  of  C.  p.  catharinae  (Cazier  1954).  The  nomi¬ 
nate  subspecies  is  not  found  in  Mexico,  but  Cazier  (1954)  reports  intergrade  ( punctu - 
lata-chihuahuae)  specimens  from  Saltillo,  Coahuila.  Additional  representatives 
of  the  intergrade  population  have  been  found  in  NUEVO  LEON  [9  mi  W  Iturbide, 
3.VII.1974  (6)]  where  they  were  collected  from  a  roadside  gravel  pit. 

C.  cyaniventris  Chevrolat-Monotypic,  closely  related  to  C.  papillosa  Chaudoir 
and  perhaps  conspecific  (Cazier  1954),  distributed  in  eastern  Mexico  from  southern 
Tamaulipas  into  Guatemala  and  British  Honduras.  The  relationship  of  C.  cyaniven- 
tris  to  C.  papillosa  can  possibly  be  solved  by  series  of  specimens  with  accurate  and 
detailed  ecological  data  which  can  be  correlated  with  local  population  variability. 
For  now  they  are  considered  as  distinct  species.  New  state  records  are  JALISCO  [10.8 
mi  S  Talpa  de  Allende,  9.VIII.1967  (1,  UA)]  and  CHIAPAS  [29  mi  SW  Cintalapa, 
8- VII.  1971  (3);  25  mi  SW  Cintalapa,  11.VII.1971  (8);  8  mi  NE  San  Cristobal  de  las 
Casas,  6.V.1969  (1,  HFH);  Lacanja-Chansavab,  30.VIII.1977,  300  mts  (6,  BCK);  Monte¬ 
bello,  5. VII. 1975,  1550  mts  (2,  BCK)  4.9  mi  N  Frontera  Comalapa,  18.VI.1966  (2, 
UA);  11.6  mi  N  Ocozocuautla,  10-13.VI.1966  (1,  UA);  Yerba  Buena  Hosp.,  1.5  mi  N 
Pueblo  Neuvo,  21-22. VI. 1972  (1,  UA)].  I  have  collected  specimens  of  C.  cyaniventris 
on  bare  areas  such  as  dirt  roads  and  trails  or  roadside  flats  where  the  substrate  is 
slightly  moist. 

C.  papillosa  Chaudoir— Monotypic,  reported  from  southern  Durango  southward 
along  the  southwestern  portion  of  Mexico  into  Central  America  as  far  south  as 
Panama  (Cazier  1954)  and  from  Puebla  (Rotger  1975).  Recently  collected  specimens 
extend  the  distribution  pattern  northeastward  to  QUERETARO  [23  mi  E  Jalpan, 
23.VII.1970  (1)]  and  SAN  LUIS  POTOSI  [6  mi  N  Tamazunchale,  30.VII.1960  (1, 
CNC)].  Additional  new  state  records  are  JALISCO  [S  edge  of  Guadalajara  at  peri- 
ferico,  11.VII.1973  (1)],  MORELOS  [Atongo,  25.VI.1975,  1650  mts  (1)],  and  CHIAPAS 
[20-25  mi  N  Huixtla,  1.VI.1969,  3000  ft  (1,  CNC);  5  mi  E  junct.  17+190,  11. VI. 1969 
(1,  HFH);  6  mi  NE  San  Cristobal  de  las  Casas,  19. V. 1969  (1,  HFH)].  My  specimens 
were  collected  on  bare,  moist  upland  substrates  such  as  dirt  roads  and  sheet  eroded 
hillsides. 

C.  guerrerensis  Bates— Monotypic,  until  recently  known  only  from  Guerrero, 
only  3  specimens  examined  by  Cazier  (1954)  who  mentions  both  the  typical  coppery 
red  color  and  a  single  blue  specimen  with  purple  reflections.  Those  reported  by  Rot¬ 
ger  (1975)  from  northern  Guerrero  and  Morelos  are  also  coppery  red  as  are  speci¬ 
mens  from  PUEBLA  [13.3  mi  NE  Tehuitzingo,  13.VII.1974  (11)]  and  OAXACA  [57  km 
N  Tamazulapan,  8.VIII.1967,  6460  ft.  (1)].  Previously  unreported  specimens  from 
COLIMA  [10  mi  S  Pihuamo  at  Colima-Jalisco  state  line,  13. VII.  1973  (11);  12  mi  E 
Colima  28.VII.1953  (1,  AMNH)  are  dull  green  in  color,  indicating  that  C.  guerren- 
sis  may  be  polytypic,  with  the  lowland  forms  near  the  coast  probably  representing 
an  undescribed  subspecies;  however,  additional  specimens  with  accurate  ecological 
data  from  intervening  areas  are  necessary  to  adequately  justify  the  description  of  a 
new  subspecies.  The  habitat  of  C.  guerrerensis  has  not  been  recorded,  but  this  species 
is  associated  with  drainage  systems  and  prefers  shaded  habitats  with  a  bare,  moist  sub¬ 
strate.  I  have  collected  specimens  on  clay  banks  of  creeks  (Morelos),  sandy  margins 
of  creeks  (Puebla,  Guerrero),  and  on  a  gravel  road  moistened  by  a  seep  (Colima). 

C.  aeneicollis  Bates— Monotypic,  distributed  along  western  Mexico  from  southern 
Sonora  to  southern  Oaxaca  (Cazier  1954).  Reddish,  green,  and  blue  color  forms  are 
known  but  cannot  be  correlated  with  any  distribution  pattern  since  there  are  locali¬ 
ties  where  all  3  forms  coexist  (Cazier  1960).  Additional  specimens  with  ecological 
data  may  help  solve  this  problem.  Specimens  from  MEXICO  [2.6  mi  S  hwy  57D  on 
hwy  55,  9.7  mi  N  San  Jeronimo,  26.VII.1976  (1);  Valle  de  Bravo,  3. VIII. 1975,  2150  mts 
(2,  BCK)  and  Tonatico,  19.V.1975,  1750  mts  (1,  BCK)]  and  PUEBLA  [13.3  mi  NW 
Tehuitzingo,  13. VII. 1974  (2)]  extend  the  distribution  to  the  northeast,  and  one  from 
CHIAPAS  [8  mi  NE  San  Cristobal  de  las  Casas,  6.V.1969  (1,  HFH)]  extends  the  dis¬ 
tribution  further  south.  Cazier  (1954)  notes  that  C.  aeneicollis  is  collected  in  bare, 
dry  areas  away  from  water.  This  habitat  is  similar  to  that  in  which  I  have  encountered 
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the  species  in  Puebla,  Oaxaca,  Jalisco,  Guerrero,  Michoacan,  Colima,  and  Puebla. 

C.  fera  Chevrolat— Monotypic,  distributed  in  a  deep  U  near  the  Mexican  coast¬ 
lines,  from  northern  Sonora  southward  to  western  Chiapas  and  northeastward  to 
northern  Veracruz,  isolated  inland  populations  known  from  an  area  of  internal 
drainage  in  eastern  Durango  and  western  Coahuila  (Cazier  1954).  Rumpp  (1956)  also 
recorded  C.  fera  from  southwestern  New  Mexico.  Specimens  from  an  additional  in¬ 
land  population  have  been  collected  in  QUERETARO  [1  mi  NW  Ayutla,  24- 
25. VII. 1970  (10)/ but  probably  represent  inland  extensions  of  the  northern  Veracruz 
population  along  drainage  systems.  Specimens  from  COLIMA  [Tecoman,  1. VII. 1972 
(2,  INIA)]  fill  in  a  portion  of  the  distribution  not  reported  by  Cazier  (1954).  It  is  col¬ 
lected  along  the  sandy  or  silty  margins  of  larger  streams,  and  Cazier  (1954)  indi¬ 
cates  that  it  is  also  found  along  the  seashore. 

C.  lemniscata  LeConte— Two  subspecies  known,  both  extending  from  northern 
Mexico  into  the  southwestern  United  States.  One  of  these,  C.  1.  rebaptisata  Vaurie,  is 
distributed  from  Chihuahua  eastward  to  central  Tamaulipas.  A  new  record  is  from 
NUEVO  LEON  [Huasteca  Canyon  near  Monterrey,  11. VII. 1963  (2,  CNC)].  This  spe¬ 
cies  occurs  in  arid  upland  situations  and  is  commonly  attracted  to  lights. 

C.  radians  Chevrolat— Monotypic,  occurring  in  Veracruz  and  Chiapas  and  extend¬ 
ing  into  Central  America  as  far  south  as  El  Salvador  (Cazier  1954).  Specimens  from 
OAXACA  [6  mi  S  Valle  Nacional,  18-20. V.1971,  2000  ft  (1,  HFH);  Km  60  carr.  Tux- 
tepec,  Valle  Nacional  31. V. 1962  (1,  INIA)]  indicate  that  the  Veracruz  and  Chiapas 
populations  may  be  connected  across  the  Isthmus  of  Tehuantepec.  Cazier  (1954)  re¬ 
ports  that  C.  radians  is  collected  in  habitats  where  the  surface  is  moist.  My  collecting 
experience  is  similar,  with  all  specimens  being  collected  in  shaded,  moist  situations 
along  creeks  and  dirt  roads. 

C.  vasseleti  Chevrolat— Monotypic,  reported  from  Veracruz,  Chiapas,  and  Central 
America  (Cazier  1954,  Rotger  1975).  Specimens  collected  in  northeastern  OAXACA 
[11  mi  N  Matias  Romero,  6.VII.1971  (25);  8.VI.1972  (179);  23.VII.1974  (37)]  also  indi¬ 
cate  that,  like  C.  radians,  the  populations  are  connected  in  the  Isthmus  of  Tehuan¬ 
tepec  area.  Individuals  are  normally  found  associated  with  drainage  systems  where 
they  prefer  shaded,  moist,  bare  areas  near  vegetation.  Cazier  (1954)  indicates  that 
specimens  have  been  collected  on  sand  bars  along  rivers. 

C.  phosphora  Dejean— Monotypic,  previously  known  from  Colima,  Guerrero,  and 
Morelos.  According  to  Cazier ’s  (1954)  translation  of  the  original  description,  the 
elytral  coloration  of  the  type  is  purple,  but  the  specimens  seen  by  him  were  cupreous 
dorsally.  Specimens  that  are  green  dorsally  have  been  collected  in  MICHOACAN 
[San  Jose  Purua,  4. VII. 1962  (1)]  and  MEXICO  [Km  4,  Ixtapan  de  la  Sal-Tonatico 
Hwy.,  20. V. 1975,  1800  mts  (5)].  According  to  B.  Kohlmann  (pers.  comm.),  the  latter 
specimens  were  captured  on  trails  through  an  orchard,  a  situation  similar  to  the  rocky 
woodland  paths  mentioned  by  Cazier  (1954).  Because  these  specimens  are  green  and 
from  previously  unrecorded  northern  portions  of  the  range,  there  may  be  some  justi¬ 
fication  for  describing  a  subspecies  of  C.  phosphora,  but  additional  field  work  and 
careful  ecological  and  morphological  studies  are  necessary  before  this  should  be 
done. 

C.  hydrophoba  Chevrolat— Polytypic,  all  4  subspecies  represented  in  Mexico 
(Cazier  1954).  The  subspecies  C.  h.  taretana  Bates  extends  from  southern  Sonora  south¬ 
ward  to  Mexico  and  Morelos  and  has  recently  been  collected  in  PUEBLA  [13.3  mi 
NW  Tehuitzingo,  13. VII. 1974  (1)];  the  latter  record  extends  the  distribution  further 
eastward.  The  subspecies  C.  h.  quinquenotata  Gistl  extends  from  southern  Guerrero 
as  far  south  as  Costa  Rica  in  Central  America  (Cazier  1954)  and  is  now  reported  from 
CHIAPAS  [29  mi  SW  Cintalapa,  8. VII. 1971  (12);  13.5  mi  E  Chiapa  de  Corzo, 
10. VII. 1971  (22);  25  mi  SW  Cintalapa,  11. VII. 1971  (14);  34  mi  SW  Cintalapa, 
7.VII.1971  (1)]  in  the  intervening  area.  All  subspecies  are  normally  found  on  dry, 
bare  areas  well  away  from  water,  although  Cazier  (1954)  reports  that  C.  h.  quinque¬ 
notata  has  been  collected  along  sandy  streams  and  moist  ravines. 

C.  sedecimpunctata  Klug— Polytypic,  distributed  from  the  southwestern  United 
States  to  Costa  Rica,  all  3  subspecies  occurring  in  Mexico  (Cazier  1954).  One  of  these, 
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C.  s.  sallei  Chevrolat,  extends  from  Michoacan  through  Chiapas  to  Costa  Rica  and 
back  to  southern  Tamaulipas  in  a  Y-shaped  pattern.  Additional  specimens  are  re¬ 
ported  from  QUERETARO  [5  mi  NW  Jalpan,  24.VII.1970  (10);  1  mi  NW  Ayutla, 
24-25.VII.1970  (27)]  and  PUEBLA  [11.8  mi  NW  Izucar  de  Matamoros,  13.VII.1972 
(1)],  extending  the  eastern  portion  of  its  distribution  inland.  C.  sedecimpunctata  is 
usually  found  associated  with  water  and  has  been  found  along  streams  and  ponds 
on  moist  ground. 

C.  rufiventris  Dejean— Polytypic,  2  subspecies  reported  from  Mexico,  the  subspe¬ 
cies  C.  r.  cumalitis  LeConte  extending  from  Texas  through  Tamaulipas  and  Nuevo 
Leon  to  southeastern  San  Luis  Potosi  (Cazier  1954).  Additional  specimens  have  been 
collected  in  QUERETARO  [5  mi  NW  Jalpan,  24.VII.1970  (6)]  and  VERACRUZ 
[1.0  mi  W  Papantla,  28.VI.1971  (23);  El  Tajin  Ruins,  6.VI.1972  (1);  4.1  mi  E  Jalapa, 
25. VI. 1973  (1)],  extending  the  distribution  further  to  the  south.  In  Mexico  I  have  col¬ 
lected  C.  r.  cumatilis  on  roads  and  bare  areas  near  streams  or  in  intermittent  stream 
beds. 

C.  flohri  Bates-Monotypic,  distribution  similar  to  those  of  C.  aterrima,  C.  ruga- 
tilis,  and  C.  semicircularis,  in  an  arc  from  Chihuahua  to  the  Distrito  Federal  (Cazier 
1954).  Range  extensions  to  the  east  of  this  area  are  TLAXCALA  [8  mi  WNW  Apizaco, 
21. VII. 1963  (1)]  and  VERACRUZ  [Fortin,  6-7. VIII. 1956  (1)].  This  species  normally 
occurs  at  higher  elevations  in  bare  areas  surrounded  by  grasses. 

C.  clarina  Bates— Cazier  (1954)  recorded  this  monotypic  species  only  from  the 
area  that  Halffter  (1976)  terms  the  transverse  Volcanic  System.  Specimens  from 
ZACATECAS  [4  mi  W  Monte  Escobido  (sic),  19-20.VII.1954,  8000  ft  (6,  FMNH);  Hac. 
Laguna  Balderama,  25  mi  W  Fresnillo  21-25. VI.1954,  7900  ft  (1,  FMNH)]  extend  its 
distribution  to  the  northwest.  Cazier  (1954)  indicates  that  C.  clarina  occurs  at  higher 
elevations  in  moist  situations  such  as  sandy  stream  banks  and  along  ravines.  I  have 
collected  specimens  only  on  moist,  sparsely  vegetated,  eroded  hillsides  at  locali¬ 
ties  above  7000  ft. 

C.  dysenterica  Bates-Monotypic,  distributed  from  Nayarit  southwestward  to  Mex¬ 
ico  and  Oaxaca  (Cazier  1954,  as  C.  dysentrica).  The  species  is  highly  variable  in  macu- 
lation  and  coloration,  neither  of  which  is  strongly  correlated  with  distribution.  It  is 
possible  that  study  of  additional  specimens  with  accurate  ecological  data  (soil  type, 
pH,  and  color  as  well  as  altitude)  would  clarify  this  complex  variability  pattern. 
A  specimen  from  SINALOA  [13  mi  E  Concordia,  9.VIII.1964,  800  ft  (1,  CNC)]  ex¬ 
tends  the  distribution  northward.  I  have  collected  this  species  in  upland  habitats  de¬ 
void  of  vegetation,  usually  on  a  substrate  which  contains  some  gravel. 

C.  nebuligera  Bates-Monotypic,  previously  recorded  only  from  Durango  (Cazier 
1954)  where  it  occurs  in  the  higher  elevations.  Specimens  from  ZACATECAS  [8  mi 
S  Chalchihuites  2-3. VII. 1954,  8300  ft  (2,  FMNH);  4  mi  W  Monte  Escobido  (sic)  19- 
20.VII.1954,  7800  ft  (3,  FMNH)]  extend  the  distribution  to  the  southeast.  Cazier  (1954) 
notes  that  C.  nebuligera  is  found  in  open,  dry  situations  such  as  rocky  hillsides  and 
dirt  roads,  which  agrees  with  my  collecting  experience. 

C.  ocellata  Klug— Listed  as  C.  flavopunctata  Chevrolat  by  Cazier  (1954);  this  name 
is  a  junior  homonym,  and  C.  ocellata  is  the  valid  name  (Schilder  1953).  Polytypic, 
ranges  throughout  Mexico  northward  into  the  southwestern  US  and  southward  into 
Central  America  as  far  as  Costa  Rica  (Cazier  1954,  Rotger  1975).  Specimens  of  C.  o. 
ocellata  have  been  collected  in  TABASCO  [59.4  mi  SE  Villahermosa,  6-7. VI.  1966 
(6,  UA)],  and  additional  specimens  of  what  appear  to  be  intergrades  between  nomi¬ 
nate  C.  ocellata  and  C.  o.  rectilatera  Chaudoir  have  been  collected  in  QUERETARO 
[5  mi  NW  Jalpan,  24.VII.1970  (3);  1  mi  NW  Ayutla,  24-25.VII.1970  (27);  24  mi  NW 
Jalpan,  22-24. VII. 1974,  (1)].  They  were  collected  along  the  banks  of  streams.  Cazier 
(1954)  mentions  that  in  Jalisco  some  specimens  of  the  nominate  subspecies  are  green 
or  blue.  Specimens  from  this  population  were  captured  in  southern  Jalisco  [San 
Rafael  at  Rio  Tuxpan,  10.VI.1971  (52)]  where  71%  of  the  specimens  were  the  typical 
dark  brown  and  29%  were  green  or  blue. 

C.  roseiventris  Chevrolat— Polytypic,  represented  bv  2  subspecies  in  Mexico,  the 
southern  population  (C.  r.  roseiventris)  ranging  from  central  Veracruz  into  Central 
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America  (Cazier  1954).  New  records  from  OAXACA  [11  mi  N  Mafias  Romero, 
6.VII.1971  (52);  4.8  mi  W  Zanatepec,  9. VI. 1972  (26)]  extend  its  distribution  toward  the 
southwest.  These  specimens  were  collected  along  the  sand  and  silt  margins  of  rivers, 
a  habitat  similar  to  that  where  Cazier  (1954)  collected  the  species. 

C.  carthagena  Dejean— Polytypic,  distributed  along  Pacific  coast  from  northern 
South  America  to  northwestern  Mexico.  Cazier  (1954)  indicates  that  there  are  scat¬ 
tered  distributional  records  for  C.  c.  carthagena  in  Mexico;  the  present  record  for 
COLIMA  [Lake  Cuyutlan,  7  km  NE  Cuyutlan,  10.VI.1971  (6)]  fills  in  a  portion  of  this 
area.  The  specimens  were  captured  around  the  muck  margins  of  a  saline  coastal  lake 
which  is  filled  during  the  rainy  season  or  by  coastal  storms  but  loses  a  large  portion 
of  its  water  through  evaporation. 

C.  sommeri  Mannerheim— Monotypic,  easily  recognized  because  the  maculation  is 
a  deep  red  rather  than  white  as  in  other  Mexican  cicindelids,  distributed  from  northern 
Sonora  to  central  Oaxaca  along  the  western  coast  of  Mexico  and  inland  to  Puebla 
and  Morelos  (Cazier  1954).  Specimens  from  CHIAPAS  [Arriaga,  7. VII. 1966  (2,  INIA )] 
extend  the  southern  distribution.  Specimens  taken  in  ZACATECAS  [Jalpa  (2,  BCK)] 
extend  the  distribution  inland  in  the  northern  portion  of  the  range.  Specimens  are 
usually  found  along  the  moist  banks  of  rivers  and  streams  (Cazier  1954). 

C.  praecisa  Bates— Monotypic,  previously  recorded  only  from  Morelos,  Colima, 
and  Guerrero  (Cazier  1954).  Specimens  from  PUEBLA  [11.8  mi  NW  Izucar  de  Mata- 
moros,  13. VII. 1974  (9);  13.3  mi  NW  Tehuitzingo,  13. VII. 1974  (18)],  OAXACA  [57  km 
N  Tamazulapan,  8.VIII.1967,  6460  ft  (2)],  and  JALISCO  [Rio  Atenquique,  4  mi  S 
Atenquique,  2. VIII. 1966  (1,  UA)]  extend  the  distribution  northward.  Cazier  (1954) 
did  not  indicate  the  habitat  of  C.  praecisa.  I  have  collected  specimens  along  the  sand 
and  gravel  margins  of  shaded  creeks  in  Puebla,  Morelos,  and  Guerrero. 

C.  viridisticta  Bates— Polytypic,  southern  Arizona  to  Oaxaca,  all  3  subspecies 
found  in  Mexico.  The  nominate  subspecies  occurs  in  Oaxaca  and  Puebla,  and  C.  u. 
interjecta  W.  Horn  is  known  only  from  the  type  locality,  Guadalajara,  Jalisco 
(Cazier  1954;  Rotger  1975).  An  intergrade  ( viridisticta  -  in  terjecta)  specimen  was  col¬ 
lected  in  MICHOACAN  [Tuxpan,  11. VII. 1975,  1900  mts  (1,  BCK)]  on  a  clay  pathway 
in  a  pine-oak  forest.  I  have  collected  specimens  of  the  nominate  subspecies  near  vege¬ 
tation  in  low,  moist  areas  such  as  roadside  ditches  and  around  intermittent  pond 
margins. 

C.  hemichrysea  Chevrolat— Listed  as  a  subspecies  of  C.  argentata  Fabricius  by 
Cazier  (1954).  Rivalier  (1955),  in  a  study  of  the  subgenus  Brasiella,  separated  C.  hemi¬ 
chrysea  as  a  distinct  species.  The  distribution  of  C.  hemichrysea  forms  a  Y  beginning 
on  the  east  coast  in  Veracruz  and  San  Luis  Potosi,  extending  southward  into  Central 
America  as  far  as  Panama  and  returning  northward  to  Sinaloa  in  western  Mexico 
(Cazier  1954,  Rivalier  1955).  Specimens  from  TAMAULIPAS  [1.3  mi  NW  Gonzales, 
6.VI.1972  (2)]  extend  the  eastern  portion  of  the  distribution  northward,  and  a  speci¬ 
men  from  SONORA  [Navojoa,  2. VIII. 1957  (1,  INIA)]  extends  the  distribution  further 
to  the  northwest.  The  following  records  fill  in  gaps  in  the  distribution  pattern  in 
JALISCO  [S  edge  of  Guadalajara  at  periferico,  11. VII. 1973  (1);  7.6  mi  N  Sayula, 
12.VII.1973  (32)],  OAXACA  [14  mi  S  Matias  Romero,  6.VII.1971  (8);  8.VI.1972  (5); 
23.VII.1974  (7)],  TABASCO  [S  Cd.  Pemex,  22.V.1972  (1,  UA)],  and  HIDALGO  [10  mi 
NE  Jacala,  20.VIII.1960  (2,  CNC)].  The  name  C.  h.  inspersa  Chevrolat  was  used  by 
Rivalier  (1955)  to  indicate  the  C.  hemichrysea  populations  with  broad  maculation 
whereas  specimens  of  the  nominate  C.  hemichrysea  have  reduced  maculation.  Al¬ 
though  there  do  appear  to  be  differences  in  maculation  and  sculpturing  between  the 
eastern  and  western  populations,  specimens  from  Chiapas  contain  individuals  with 
both  widened  and  reduced  maculation  and  could  be  considered  as  intermediates.  Ad¬ 
ditional  study  is  necessary  in  the  intermediate  area  of  Oaxaca  and  Chiapas  before 
the  name  C.  h.  inspersa  should  be  used.  Cazier  (1954)  did  not  record  the  habitat  of 
C.  hemichrysea,  but  I  have  collected  specimens  on  bare  dry  areas  along  trails  and 
dirt  roads  (Veracruz,  Tamaulipas,  Oaxaca,  Chiapas)  and  in  dry  roadside  ditches 
(Jalisco,  Oaxaca). 

C.  circumpicta  LaFerte— Polytypic,  distributed  from  the  northern  US  plains  states 
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to  coastal  Texas  and  Tamaulipas,  previously  only  the  nominate  subspecies  recorded 
in  Mexico.  A  specimen  of  C.  circumpicta  johnsoni  Fitch  from  COAHJJILA  [Rte.  57, 
66.8  km  S  Sabinas,  26. VII. 1975  (1,  UA)]  represents  a  new  subspecies  record  for  Mex¬ 
ico.  C.  circumpicta  is  collected  in  alkaline  habitats  along  streams,  in  areas  of  in¬ 
ternal  drainage  or  in  coastal  tidal  flats. 

C.  macronema  Chaudoir-Polytypic,  along  the  west  coast  of  Mexico,  Central 
America,  and  into  South  America  as  far  as  Ecuador,  2  subspecies  in  Mexico  (Cazier 
1954).  Specimens  taken  in  CHIAPAS  [Punta  Arista,  5. XI. 1974  (3,  BCK)]  fill  in  a  por¬ 
tion  of  the  distribution  of  the  nominate  subspecies  not  previously  recorded.  This  spe¬ 
cies  is  collected  on  ocean  beaches. 

C.  hamata  Aoudouin  &  Brulle— Polytypic,  2  subspecies  previously  reported  from 
Mexico,  nominate  subspecies  distributed  along  the  east  coast  in  Veracruz,  and  C.  h. 
pallifera  Chaudoir  known  from  Yucatan  and  Tabasco  (Cazier  1954,  Rotger  1975). 
Specimens  of  a  third  subspecies,  C.  h.  monti  Vaurie,  are  recorded  in  Mexico  for  the 
first  time  from  TAMAULIPAS  [Playa  Washington  E  of  Matamoros,  3.IV.1972  (4); 
24. VII.  1973  (10)].  They  were  caught  around  the  margins  of  tidal  pools. 

C.  nevadica  LeConte— Poly  ty  pics  widely  distributed  in  the  southwestern  US,  the 
nominate  subspecies  recorded  in  Sonora  (Cazier  1954).  Willis  (1967)  listed  the  sub¬ 
species  C.  n.  olmosa  Vaurie  as  occurring  in  “Acnegas”,  Coahuila.  This  locality  is  prob¬ 
ably  the  same  as  that  for  a  series  of  specimens  collected  in  Coahuila  [Laguna  Grande, 
Cuatro  Cienegas  Basin,  20. V.  1975  (29)]  which  I  believe  represent  an  undescribed  sub¬ 
species  of  C.  nevadica.  Specimens  from  the  Coahuila  population  differ  from  those  of 
C.  n.  olmosa  by  their  larger  size,  metallic  coloration,  and  absence  of  an  apical  hook 
on  the  middle  band.  Further  collections  from  the  areas  of  Mexico  adjacent  to  Texas 
and  New  Mexico  are  necessary  before  the  relationship  of  the  Coahuila  population 
with  the  other  subspecies  of  C.  nevadica  can  be  ascertained.  C.  nevadica  is  collected 
in  alkaline  situations  along  streams  or  in  areas  of  internal  drainage. 

C.  praetextata  LeConte— Polytypic,  not  previously  reported  from  Mexico.  A  speci¬ 
men  from  CHIHUAHUA  [Juarez,  19. VII.  1952  (1)]  represents  a  new  country  record. 
This  specimen  probably  represents  C.  p.  fulgoris  Casey,  the  subspecies  from  western 
Texas  and  southern  New  Mexico.  C.  praetextata  is  found  in  alkaline  habitats,  usually 
in  areas  of  internal  drainage  but  also  along  water  courses. 


Discussion 

With  the  addition  of  C.  praetextata  the  number  of  species  of  Mexican 
Cicindela  is  increased  to  79.  The  addition  of  C.  hamata  monti  and  C.  cir¬ 
cumpicta  johnsoni  brings  the  total  number  of  Cicindela  taxa  at  the  specific 
and  subspecific  levels  to  113.  Undescribed  subspecies  of  C.  nevadica,  C.  obso- 
leta,  C.  guerrerensis  and  C.  phosphora  are  expected  to  bring  this  number  up 
to  117.  Gaps  still  remain  in  the  distributions  of  several  species  within  the 
Mexican  fauna,  and  additional  field  work  is  needed  to  clarify  their  zoogeo¬ 
graphic  affinities  and  existing  taxonomic  problems  at  the  specific  and  sub¬ 
specific  levels. 
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Abstract 

Adults  of  the  rare  beetle  Chelonarium  lecontei  Thomson  were  collected 
at  the  same  locality  in  Arkansas  in  3  consecutive  years.  All  specimens  ex¬ 
amined  were  males.  Captured  beetles  survived  as  long  as  1  month  in  the 
laboratory.  Characteristically,  they  exhibited  an  unusual  righting  behavior, 
utilizing  the  genitalia. 


Chelonarium  lecontei  has  been  termed  an  “extremely  rare  subtropical 
beetle”  (Edwards  1949).  It  is  known  only  from  the  southeastern  United 
States,  from  Florida  north  to  North  Carolina  and  Tennessee  and  west  to 
Arkansas  and  eastern  Texas  (Brown  1975;  Tuff  1975).  It  is  the  lone  species 
in  the  United  States,  although  the  genus  Chelonarium  contains  over  200 
species,  distributed  throughout  tropical  America  (Blackwelder  1944). 

On  June  23,  1973,  2  specimens  were  collected  at  the  locality  described 
herein.  This  inspired  return  trips  to  attempt  to  capture  and  study  live  speci¬ 
mens. 

Collecting  Notes 

In  June  1974,  28  adults  of  Chelonarium  lecontei  were  collected  in  the 
St.  Francis  National  Forest,  Lee  County,  Arkansas.  The  most  productive 
site  was  the  Maple  Flats  campground,  on  a  ridge  covered  by  mature  oak- 
hickory  forest  about  100  feet  above  and  1/2  mile  from  Bear  Creek  Lake. 

All  beetles  were  taken  at  lights.  Ultraviolet  and  white  fluorescent 
lights  were  considerably  more  attractive  than  were  propane  lanterns,  which 
accounted  for  only  3  of  the  beetles  collected.  The  prime  period  for  col¬ 
lecting  was  the  first  two  hours  following  dusk.  The  warmest,  most  humid 
night  (June  28)  of  the  three  on  which  collections  were  made  (June  26-28) 
yielded  the  largest  number  of  beetles  (14). 

Sex  was  determined  for  22  of  the  28  adults  taken  in  1974;  all  were 
males.  Two  specimens  captured  by  us  at  light  on  July  4,  1975,  were  males 
also.  Presumably,  females  are  less  active  flyers  than  males  or  are  not  so 
strongly  attracted  by  light.  We  note  in  passing,  however,  that  Tuffs  (1975) 
record  of  the  occurrence  of  Chelonarium  lecontei  in  Texas  was  reportedly 
based  on  a  female  taken  at  light. 

Laboratory  Observations 

In  the  laboratory  in  Urbana  the  28  beetles  collected  in  1974  were  divided 
evenly  among  4  8-ounce  Dixie  cups,  each  provided  with  a  wick  moistened 
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with  a  sugar-water  solution.  The  cups  were  kept  at  100%  R.H.  in  a  glass  jar 
placed  in  an  incubator  at  80°F  on  a  12  hour  light:  12  hour  dark  cycle.  Under 
this  regime,  all  adults  lived  at  least  two  weeks;  the  last  survivor  lived 
30  days. 

In  an  attempt  to  determine  something  of  the  habitat  preference  of  C. 
lecontei  adults,  we  set  up  a  10-gallon  terrarium  containing  the  following 
elements:  sand,  mud,  gravel,  moss,  smartweed  ( Polygonum ),  sticks,  rocks, 
and  a  pond  of  water  with  algae.  When  6  beetles  were  placed  in  this  environ¬ 
ment,  all  avoided  the  pond  and  eventually  crawled  onto  the  sticks  or 
Polygonum  and  became  quiet.  The  next  morning,  however,  3  beetles  were 
found  floating  helplessly  on  the  water;  one  of  them  was  dead,  the  other 
2  still  alive.  Possibly  they  fell  into  the  pond  after  colliding  with  the  walls 
of  the  enclosure  during  flight  in  the  dark.  At  any  rate,  our  observations 
suggest  that  adults  of  C.  lecontei  are  not  aquatic. 

Whether  larvae  of  Chelonarium,  like  those  of  other  dryopoids,  are 
aquatic  is  highly  problematical.  Possibly  they  inhabit  damp  moss  and  are 
found  in  streams  only  occasionally  as  a  result  of  being  washed  off  the  moss 
(Brown  1972).  We  hope  the  present  report  of  a  reliable  collecting  site  for 
adults  of  C.  lecontei  will  eventually  lead  to  discovery  and  description  of 
the  larva  of  this  species  as  well  as  to  study  of  larval  and  adult  biology. 

Adults  of  C.  lecontei  are  extremely  docile,  and  their  behavior  is  easily 
observed.  When  at  rest  the  adult  assumes  a  posture  in  which  the  legs  are 
extended,  supporting  the  body;  the  head  is  retracted  halfway  into  the  pro- 
notum;  and  the  antennae  are  directed  beneath  the  body.  At  times,  especially 
following  a  disturbance,  all  appendages  are  retracted  to  a  position  flush 
with  the  ventral  surface  of  the  body;  in  this  posture  the  adult  has  all  the 
appearance  of  a  seed.  When  the  adult  is  walking,  the  head  is  extended  to  the 
point  where  the  beadlike  head  is  visible  dorsally,  and  the  antennae  are  used 
to  probe  and  tap  the  substrate. 

Many  Coleoptera  have  difficulty  in  righting  themselves  from  an  in¬ 
verted  position  on  a  flat  surface.  The  problem  is  especially  acute  for  a 


Fig.  1.  Righting  behavior  of  male  Chelonarium  lecontei. 


THE  COLEOPTERISTS  BULLETIN  33(1),  1979 


59 


chelonariid  because  of  the  unusually  compact,  convex  form  of  the  body 
and  the  shortness  and  restricted  sphere  of  movement  of  the  legs.  An  adult 
of  C.  lecontei  that  has  been  placed  or  has  fallen  on  its  back  first  attempts 
to  right  itself,  after  a  period  of  retraction  of  the  appendages,  by  flailing  its 
legs  in  an  apparent  attempt  to  grasp.  Often  this  behavior  is  accompanied  by 
partial  opening  of  the  elytra.  Less  commonly  the  wings  are  unfolded  and 
the  beetle  attempts  to  fly  while  upside  down. 

After  a  short  period  of  the  type  of  behavior  just  described,  the  adult  par¬ 
tially  opens  the  elytra  and  extends  the  genitalia  posteriorly.  As  the  genital 
tube  lengthens,  the  abdomen  curves  downward  (dorsad  with  respect  to  the 
adult)  until  the  sclerous  distal  process  of  the  median  lobe,  which  is  coiled 
in  a  loop,  contacts  the  substrate  (Fig.  1).  Pressure  of  the  lobe  on  the  sub¬ 
strate  lifts  the  beetle  to  a  position  where  it  touches  the  substrate  at  3  points: 
the  dorsum  of  the  head,  the  anterior  edge  of  the  dorsum  of  the  pronotum, 
and  the  tip  of  the  genitalia.  From  this  position  the  beetle  is  able  to  turn  to 
one  side  or  the  other,  thereby  bringing  the  legs  on  one  side  near  the  sub¬ 
strate,  where  they  can  be  used  effectively  to  pull  the  beetle  over  into  an 
upright  posture.  All  males  examined  exhibited  this  behavior. 

The  male  genitalia  of  C.  lecontei,  which  have  not  been  described,  differ 
conspicuously  from  those  of  C.  zapotense  Sharp,  as  figured  by  Sharp  and 
Muir  (1912),  in  having  only  a  single  distal  process  of  the  median  lobe. 
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A  NOTE  ON  LANGURIA  COLLARIS  LECONTE 
(COLEOPTERA:  LANGURIIDAE) 

N.  M.  Downie1 

505  Lingle  Terrace,  Lafayette,  IN  47901 

Since  LeConte  described  Languria  collaris  in  1854  from  Georgia,  the 
species  has  not  been  recorded.  Schaeffer  (1904),  in  a  synoptic  table  of  the 
genus,  was  unable  to  obtain  specimens.  In  her  revision  of  the  genus  Vaurie 
(1948)  noted  that  the  status  of  the  species  was  uncertain  as  it  had  evidently 
not  been  taken  since  LeConte  described  it. 

While  collecting  in  the  Ochlockonee  State  Park,  Wakulla  Co.,  Florida 
on  16  April  1977,  I  collected  two  specimens  of  this  species.  This  site  is  about 
40  miles  south  of  the  Georgia  border.  These  specimens  agree  with  published 
descriptions  of  the  species  in  that  they  are  entirely  black  or  piceous  except 
for  the  thorax,  which  is  entirely  reddish  both  dorsally  and  ventrally.  The 
beetle  is  narrow,  pointed,  with  the  pronotum  one-half  longer  than  wide  and 
with  the  apical  margin  narrower  than  the  basal  one.  Both  specimens  measure 
6  mm,  about  2  mm  shorter  than  LeConte’s  published  measurement  of  0.32 
inches  (ca.  8  mm). 
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THE  GENUS  STETHORUS  WEISE 
(COLEOPTERA:  COCCINELLIDAE)  IN  CHILE 

R.  D.  Gordon  and  D.  M.  Anderson 

Systematic  Entomology  Laboratory,  IIBIII,  Sci.  &  Educ.  Admin.,  USDA1 

Abstract 

Stethorus  histrio  Chazeau  is  recorded  from  Chile;  Stethorus  sicardi 
Brethes  is  transferred  to  the  genus  Scymnus,  subgenus  Pullus;  and  the  mite 
feeding  habits  of  members  of  Stethorus  are  discussed.  The  larva  of  S.  histrio 
is  described  and  compared  with  the  larvae  of  other  Stethorus  species. 


The  feeding  habits  of  Stethorus  species  are  unusual  for  the  family  Coc- 
cinellidae.  Most  coccinellids  are  predaceous  on  insects  of  the  order  Hom- 
optera,  and  some  (Epilachninae)  are  plant  feeders,  but  species  of  Stethorus 
feed  almost  exclusively  on  tetranychid  mites.  Some  species  are  effective  as 
biological  control  agents  on  commercial  crops  such  as  citrus,  other  fruit 
trees,  and  cotton.  Kapur  (1948)  reviewed  the  world  literature  on  feeding 
habits  and  host  preferences  of  Stethorus  species.  The  purpose  of  this  paper 
is  to  clarify  the  status  of  Chilean  members  of  this  genus,  through  studies  of 
both  adults  (Gordon)  and  larvae  (Anderson). 

Alfonso  Aguilera  of  the  Universidad  del  Norte,  Coquimbo,  Chile,  re¬ 
cently  sent  specimens  of  an  unidentified  species  of  Stethorus  from  Chile. 
These  specimens  were  feeding  on  mites  infesting  the  leaves  of  Vitis  sp.  Spec¬ 
imens  of  the  same  species  already  present  in  the  USNM  collection  are 
labeled  “feeding  on  citrus  mite,”  so  it  appears  that  this  species  is  capable 
of  preying  upon  different  mites.  It  seems  that  possibilities  exist  for  using  this 
species  as  a  biocontrol  agent  in  temperate  regions. 

Stethorus  is  distributed  throughout  the  tropical  and  temperate  regions 
of  the  world.  The  Old  World  species  were  taxonomically  treated  by  Kapur 
(1948),  with  20  species  listed  from  that  region.  The  New  World  species  have 
never  been  reviewed  as  a  whole.  There  are  currently  5  species  described  from 
North  America  and  2  from  South  America,  but  there  are  more  than  7  New 
World  species.  Several  undescribed  species  are  represented  in  the  USNM 
collection  alone. 

We  are  indebted  to  R.  D.  Pope,  British  Museum  (Natural  History); 
David  Kavanaugh,  California  Academy  of  Sciences,  San  Francisco;  and 
Jean  Chazeau,  Office  de  la  Recherche  Scientifique  et  Technique  Outre-Mer, 
Centre  de  Noumea,  New  Caledonia,  for  the  loan  of  type  material.  The  il¬ 
lustrations  of  morphological  details  were  prepared  by  Arthur  Cushman 
(figs.  1-5)  and  Molly  Ryan  (figs.  6-8). 

Genus  Stethorus  Weise 

Stethorus  Weise,  1885,  p.  65.-Casey,  1899,  p.  135.-Kapur,  1948,  p.  300.  Type- 
species;  Stethorus  punctillum  Weise,  by  subsequent  designation  of  Kor- 
schefsky,  1931. 


'Mail  address:  c/o  U.  S.  National  Museum.  Washington,  D.  C.  20560. 
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Nephopullus  Brethes,  1924,  p.  167.— Kapur,  1948,  p.  300.  Type-species;  Nepho- 

pullus  darivini  Brethes,  by  subsequent  designation  of  Korschefsky,  1931. 

Small  Scymini,  1.0-1. 5  mm  long.  Black  except  antenna  and  mouthparts  pale 
yellow,  leg  may  be  pale  yellow.  Head  with  somewhat  coarsely  faceted  eye;  clypeus 
truncate  anteriorly,  anterolateral  angle  rounded,  not  emarginate  around  base  of 
antenna;  antenna  short,  scape  8-segmented,  club  3-segmented;  mandible  bifid  at  apex; 
maxillary  palpus  with  terminal  segment  oblong,  obliquely  truncate  and  narrower 
towards  apex.  Prosternum  without  carinae,  produced  anteriorly  to  partly  conceal 
mouthparts.  Abdomen  with  6  visible  sterna,  first  sternum  usually  with  complete 
post-coxal  line  as  in  Pullus.  Tarsus  with  3  or  4  segments,  tarsal  claw  bifid,  inner  claw 
shorter  in  male  than  female.  Genital  plate  small,  transverse,  not  triangular;  sper- 
mathecal  capsule  present  or  absent. 

Stethorus  was  placed  in  the  tribe  Stethorini  by  Dobzhansky  (1924),  and 
this  placement  was  followed  by  several  subsequent  authors.  Korschefsky 
(1931)  synonymized  Stethorini  with  Scymini,  and  Kapur  (1948)  followed  his 
treatment,  giving  excellent  supporting  evidence  that  Stethorus  is  a  some¬ 
what  aberrant  genus  of  Scymnini,  a  viewpoint  with  which  we  agree. 

Stethorus  is  easily  separated  from  all  other  genera  of  Scymnini  because 
the  clypeus  is  not  emarginate  around  the  antennal  bases,  and  the  pro¬ 
sternum  is  arcuately  produced  in  front,  partly  concealing  the  mouthparts. 

Brethes  (1924)  described  2  species  of  Nephopullus,  N.  darwini  from  Uru¬ 
guay  and  N.  sicardi  from  Chile.  Korschefsky  (1931)  designated  N.  daru  ini 
as  the  type-species  of  Nephopullus,  and  Kapur  (1948)  correctly  placed 
Nephopullus  as  a  junior  synonym  of  Stethorus.  The  types  of  both  N.  dar¬ 
wini  and  N.  sicardi  have  been  examined  in  the  course  of  this  study.  The 
unique  and  therefore  holotype  specimen  of  N.  darwini  is  a  member  of  Ste¬ 
thorus.  It  is  a  male  in  the  British  Museum  (NH)  labeled  “Type/Maldonado, 
Uruguay,  C.  Darwin/Darwin  Coll.  1885.— 119/Maldonado/Nephopullus 
darwini  Brethes”.  N.  sicardi  does  not  belong  in  Stethorus  but  is  a  member 
of  the  genus  Scymnus,  possibly  the  subgenus  Pullus.  Brethes  stated  that 
Nephopullus  differed  from  Pullus  because  it  lacked  prosternal  carinae;  how¬ 
ever,  some  species  of  Pullus  also  lack  carinae,  and  so  a  separate  genus  may 
not  be  justified.  N.  sicardi  is  here  transferred  to  Scymnus,  subgenus  Pullus, 
new  combination.  Brethes  had  3  examples  of  N.  sicardi,  2  (females)  of  which 
are  presently  in  the  British  Museum.  The  specimen  labeled  “Type/Ger¬ 
main/Chili/Fry  Coll.  1905.  100/  Nephopullus  sicardi  Brethes”  is  here  des¬ 
ignated  and  labeled  lectotype.  The  other  specimen  labeled  “31939/Ger¬ 
main/Chili/Fry  Coll.  1905.  100/Nephopullus  sicardi  Brethes”  is  designated 
and  labeled  paralectotype. 


Stethorus  histrio  Chazeau 
Figs.  1-5 

Stethorus  histrio  Chazeau,  1974,  p.  269. 

Male.— Length  1.0-1. 2  mm,  width  0.80-0.86  mm.  Form  oval,  not  strongly  convex. 
Black,  except  mouthparts,  antennae  and  legs  yellowish  brown.  Dorsum  with  short, 
decumbent,  yellowish-white  pubescence.  Head  finely  punctured,  punctures  separated 
by  a  diameter  or  less.  Pronotal  punctures  slightly  coarser  than  on  head,  separated 
by  less  than  to  3  times  a  diameter  except  denser  at  anterolateral  angle,  surface 
smooth,  shiny.  Punctures  on  elytron  coarse,  dense,  separated  by  less  than  a  diameter, 
surface  faintly  alutaceous.  Ventral  surface  with  fine,  sparse  pubescence,  punctation 
fine,  indistinct  except  abdominal  sterna  obviously  and  densely  punctured.  Apical 
abdominal  sternum  truncate  posteriorly.  Postcoxal  line  on  basal  abdominal  ster- 
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num  short,  incomplete  (fig.  1).  Genitalia  with  phallobase  short,  stout,  1/2  as  long  as 
tiabes,  paramere  broad,  flat,  shorter  than  basal  lobe,  with  short,  stout  spines  arising 
from  large  pores  ventrally  near  apex  (fig.  3);  basal  lobe  broad,  flattened  dorso- 
ventrally,  with  apical  emargination  medially  (fig.  2);  sipho  short,  robust,  apex  trifid 
(figs.  4,  5). 


Figs.  1-5,  Stethorus  histrio  Chazeau,  adult.  Fig.  1,  first  abdominal  ster¬ 
num  and  postcoxal  lines.  Figs.  2-5,  male  genitalia.  Fig.  2,  ventral  view  of 
phallobase;  fig.  3,  lateral  view  of  phallobase;  fig.  4,  sipho;  fig.  5,  tip  of 
sipho. 
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Female.— Similar  to  male  except  for  sexual  characters.  Apex  of  last  abdominal 
sternum  rounded;  spermathecal  capsule  absent;  genital  plate  transversely  oval. 

Type-locality.— Cilaos,  La  Reunion,  Mascarene  Islands. 

Type-depository.— Museum  national  d’Histoire  naturelle,  Paris. 

Material  examined.-CHILE:  Diaguitas;  La  Cruz,  S.  Rojas,  feeding  on  citrus 
mite;  La  Cruz,  Valpo.,  1965;  Recreo,  12-VIII-1968,  A.  Aguilera,  en  laurel;  Vicuna, 
600  m.  S.  M.,  Elqui,  Coquimbo,  Feb.  20,  1976,  A.  Aguilera;  Vicuna,  Elqui,  650  m.  S.  M., 
Coquimbo,  Feb.  5,  26,  March,  1976,  A.  Aguilera,  on  Vitis  leaves  with  red  mites. 

Remarks.— This  species  was  described  from  specimens  collected  on  the 
island  of  La  Reunion,  Mascarene  Islands,  and  also  occurs  in  Australia  and 
New  Caledonia.  We  had  originally  assumed  that  the  Chilean  specimens 
represented  an  undescribed  species,  but  Chazeau’s  (1974)  excellent  illustra¬ 
tions  left  no  doubt  that  his  types  and  the  Chilean  specimens  are  conspecific. 
We  suspect  that  the  presence  of  this  species  in  Chile  is  the  result  of  trans¬ 
portation  by  man  but  cannot  substantiate  this  hypothesis. 

S.  histrio  is  distinguished  from  other  species  of  Western  Hemisphere 
Stethorus  by  the  incomplete  postcoxal  lines  and  short,  stout  male  geni¬ 
talia.  The  only  known  species  possessing  similar  characteristics  is  Stethorus 
truncatus  Kapur  from  Malaya.  There  is  great  similarity  between  S.  histrio 
and  S.  truncatus  in  all  morphological  characteristics,  and  their  common 
ancestry  seems  certain. 

Britton  and  Lee  (1972)  illustrated  the  male  genitalia  (lateral  view) 
and  described  other  features  of  an  Australian  species  of  Stethorus  that  they 
thought  to  be  S.  nigripes  Kapur.  This  species  is  very  similar  to  S.  histrio  in 
both  the  adult  and  larval  stages.  However,  we  have  examined  the  female 
type  of  S.  nigripes  and  find  that  it  has  complete  post-coxal  lines  and  there¬ 
fore  cannot  be  the  species  described  and  illustrated  by  Britton  and  Lee. 


Description  of  Larva 

The  following  description  is  based  on  9  larvae,  of  which  2  were  slide 
mounted,  associated  with  the  adults  taken  at  Diaguitas,  Chile.  For  a  recent 
general  description  of  the  larvae  of  Coccinellidae,  with  a  discussion  of  the 
terminology  and  literature  pertaining  to  them,  the  reader  is  referred  to 
chapter  2  in  Hodek  (1973).  The  larval  terminology  used  in  this  work  is  fol¬ 
lowed  here. 

4th  (last)  instar.— Body  elongate-oval,  widest  across  metathorax;  length  (based 
on  6  specimens):  1.60-1.90  mm,  Av.  =  1.79  mm.  Head  subquadrate,  distinctly  broader 
than  long,  with  a  nearly  straight  occipital  margin;  darkly  pigmented  laterally  and 
dorsolaterally,  lightly  pigmented  dorsally,  except  for  several  dark  spots  (fig.  6); 
thinly  covered  dorsally  with  long  stout  setae,  which  are  abruptly  narrowed  before 
their  tips  (fig.  6);  frontal  sutures  indistinguishable;  2  large,  forwardly  directed  ocelli, 
1  dorsal,  1  ventral,  at  anterolateral  angles,  followed  by  a  smaller  lateral  ocellus. 
Labrum  deflexed,  broadly  curved  in  front,  rounded  at  sides,  armed  with  2  pairs  of 
setae.  Mandibles  falcate,  grooved  internally,  simply  pointed  at  apex,  and  bearing  a 
prominent  molar  process,  from  which  a  soft,  membranous  prostheca  arises  (fig.  7). 
Fused  cardo,  stipes,  and  palpifer  of  maxilla  longitudinally  ovate,  pointed  at  base, 
and  unpigmented,  except  for  dark  inner  margin  and  dark  crescent  at  base  of  palpifer. 
Male  of  maxilla  reduced  to  a  small,  membranous  lobe.  Maxillary  palpi  composed 
of  3  articles,  of  which  the  3rd  is  subconical,  longer  than  either  of  the  first  2,  and  bears 
several  peglike  terminal  sensilla;  all  articles  unpigmented  except  for  dark  half 
rings.  Labium  membranous  fused,  without  any  evident  division,  to  anterior  end  of 
submentum.  Labial  palpi  of  2  articles,  unpigmented  except  for  a  narrow  half-ring 
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in  each  article,  and  arising  from  brownish  articular  half-rings.  Antenna  of  1  very  short 
article,  broader  than  long,  unpigmented  except  for  a  narrow  basal  ring,  and  bearing 
an  elongate  conical  sensillum,  4  short  sensilla,  and  2  setae.  Prothorax  transverse, 
rounded  at  sides;  thinly  covered  with  a  mixture  of  long  and  short  setae  similar  to 
those  on  the  head,  each  arising  from  a  short,  darkly  pigmented  tubercle,  and  further 
marked  by  a  pair  of  darkly  pigmented  paramedian  sclerites  (fig.  6).  Meso-  and  meta- 
thorax  each  bearing  a  pair  of  transverse,  darkly  pigmented  tergal  sclerites,  each  of 
which  is  armed  with  a  mixture  of  long  and  short  setae  set  in  a  rather  peripheral  pat¬ 
tern  (fig.  6).  Pleural  areas  of  meso-  and  metathorax  bearing  a  dorsolateral  sclerite, 
which  is  armed  with  5  or  6  setae.  Sternal  and  lower  pleural  areas  of  all  thoracic 
segments  unsclerotized,  except  for  the  oblique  lateral  sclerites  with  which  the  coxae 
articulate.  Thoracic  spiracle  small,  subcircular.  All  surface  areas  of  thorax  covered 
with  minute  pointed  spicules.  Legs  stout,  femur  and  tibiotarsus  subequal  in  length, 
the  latter  bearing  16-18  long,  spatulate  apical  setae  (which  evidently  function  as 
tenent  hairs),  and  a  deeply  toothed  tarsungular  claw  (fig.  8).  Dorsum  of  abdomen, 
through  segment  8,  bearing  6  rows  of  strumae  (pigmented  setiferous  plates  on  which 
each  seta  arises  from  a  short  elevated  base)  (fig.  6);  dorsal  and  dorsolateral  strumae 
have  3  long  setae  and  1  short  seta;  lateral  strumae  bear  4  long  setae  on  segments 
2-6,  3  long  setae  on  segments  1,  7,  &  8.  Abdominal  segment  9  bearing  2  large  dorsal 
strumae,  each  armed  with  4  long  and  4  short  setae  (fig.  6).  Abdominal  segments  1-8 
bearing  2  pairs  of  ventral  setae,  2  pairs  of  ventro-lateral  setae,  and  4  pairs  of  lateral 
setae.  Abdominal  segment  10  forming  an  eversible  anal  “proleg”,  which  expands  into 
4  terminal  lobes  surrounding  anal  opening.  Abdominal  spiracles  very  small,  subcir¬ 
cular.  Surface  of  abdomen  covered  with  spicules  of  same  type  as  those  on  thorax. 

2nd  instar.— Based  on  a  single  specimen  collected  with  the  4th  instar  series.  Body 
length:  1.26  mm.  Characters  are  the  same  as  described  for  the  4th  instar,  except  that 
the  head  is  pigmented  dorsally  as  well  as  laterally;  the  frontal  sutures  are  distinct 
throughout  their  length;  the  pigmented  pronotal  sclerites  are  much  larger,  covering 
most  of  the  pronotum;  and  a  single  large  dorsal  struma  is  present  on  abdominal 
segment  9. 

Discussion.-The  differences  in  head  pigmentation  and  distinctness  of 
frontal  sutures  noted  between  the  4th  and  2nd  instar  larvae  are  among  the 
characters  given  by  Savoiskaya  and  Klausnitzer  (in  Hodek,  1973)  to  sepa¬ 
rate  larvae  of  the  first  2  instars  from  those  of  the  second  2  instars  among 
Coccinellidae  in  general.  However,  the  lesser  development  of  the  dorsal 
sclerites  in  the  1st  and  2nd  instar  larvae,  noted  by  those  authors,  was  not 
observed  in  the  single  2nd  instar  S.  histrio  larva. 

Larvae  of  this  species  will  key  to  Stethorini  (which  includes  only  Steth- 
oi'us)  in  the  keys  by  Savoiskaya  (1960)  and  Savoiskaya  and  Klausnitzer 
{in  Hodek,  1973),  and  will  key  to  Stethorus  in  Emden  (1949).  More  direct 
comparisons  of  the  larvae  of  S.  histrio  with  those  of  other  Stethorus  species 
were  made  through  examination  of  the  descriptions  and  illustrations  of 
larvae  of  the  European  S.  punctillum  Weise,  by  Putnam  (1955)  and  Hodek 
(1973),  of  the  Indian  S.  gilvifrons  (Mulsant),  by  Mathur  and  Sivastrava 
(1966),  and  of  the  Australian  S.  vagans  (Blackburn),  S.  loxtani  Britton  and 
Lee,  and  S.  nigripes  Kapur,  by  Britton  and  Lee  (1972).  On  the  basis  of  the 
shape  and  pigmentation  of  the  dorsal  body  sclerites,  the  number  and  posi¬ 
tion  of  setae,  and  the  color  pattern  of  the  head,  the  larva  of  S.  histrio  very 
closely  resembles  the  one  which  Britton  and  Lee  (1972)  refer  to  as  S.  ni¬ 
gripes,  and,  to  a  lesser  extent,  it  also  resembles  the  larva  of  S',  punctillum. 
On  the  basis  of  the  same  characters,  the  larvae  of  the  other  3  Stethorus  spe¬ 
cies  mentioned  are  easily  distinguished  from  the  larva  of  S.  histrio,  but  their 
generic  resemblance  to  the  latter  is  apparent.  Thus,  the  available  keys  and 
descriptive  literature  indicate  that  the  larva  of  S.  histrio  is  typical  of  Ste- 
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thorns.  The  comparisons  made  from  the  descriptions  also  support  the  con¬ 
clusion,  drawn  from  comparisons  of  adult  specimens,  that  the  closest  rela¬ 
tives  of  S.  histrio  are  native  to  the  Australasian  region. 


Figs.  6-8,  Stethorus  histrio  Chazeau,  larva.  Fig.  6,  habitus  view.  Fig.  7, 
mandible.  Fig.  8,  leg. 


THE  COLEOPTERISTS  BULLETIN  33(1),  1979 


67 


References 


Br^thes,  J.  1924.  Sur  une  collection  de  Coccinellides  (et  un  Phalacridae) 
du  British  Museum.  An.  Mus.  Nac.  Hist.  Buenos  Aires  33:145-175. 

Britton,  E.  B.  and  Lee,  B.  1972.  Stethorus  loxtoni  sp.  n.  (C'oleoptera: 
Coccinellidae)  a  newly-discovered  predator  of  the  two-spotted  mite 
Jour.  Austr.  Ent.  Soc.  11:55-60. 

Casey,  T.  L.  1899.  A  revision  of  the  American  Coccinellidae.  Jour  New 
York  Ent.  Soc.  7:71-163. 

Chazeau,  J.,  Etienne,  J.,  and  Fursch,  H.  1974.  Les  Coccinellidae  de  l’fle 
de  la  Reunion  (Insecta  Coleoptera).  Bull.  Mus.  Nat.  Hist  Natur 
140:210-297. 

Dobzhansky,  T.  1924.  Die  weiblichen  generationsorgane  der  Coccinelliden 
a  Is  artmerkmal  betrachtat  (Col.).  Ent.  Mitt.  13:18-27. 

Emden,  F.  I.  van.  1949.  Larvae  of  British  beetles.  VII.  (Coccinellidae)  Ent 
Mon.  Mag.  85:265-283. 

Hodek,  I.  1973.  Biology  of  Coccinellidae.  260  pp.  +  31  pis.  The  Hague. 

Kapur,  A.  P.  1948.  On  the  Old  World  species  of  the  genus  Stethorus  Weise 
(Coleoptera:  Coccinellidae).  Bull.  Ent.  Res.  34:297-320. 

Korschefsky,  R.  1931.  Coleopterorum  catalogus.  Part  118,  Coccinellidae 
I.  224  pp.  Berlin. 

Mathur,  L.  M.  L.,  and  Srivastava,  B.  K.  1966.  On  the  immature  stages  of 
Stethorus  gilvifrons  Mulsant  (Coleoptera:  Coccinellidae).  Beitr  z 
Ent.  16(3/4):311-316. 

Putman,  W.  L.  1955.  The  immature  stages  of  Stethorus  punctillum  Weise 
(Coleoptera:  Coccinellidae).  Canadian  Ent.  87:506-508. 

Savoiskaya,  G.  I.  1960.  Morphology  and  taxonomy  of  Coccinellid  larvae 
from  southeast  Kazakhstan.  Ent.  Review  39(l):81-88. 

Weise,  J.  1885.  Bestimmungs-tabellen  der  europaisehen  Coleoptera,  2, 
Coccinellidae,  2.  Mit  beruchsichtigung  der  arten  aus  dem  nordliehen 
Asien.  83  pp.  Modling. 


68 


THE  COLEOPTERISTS  BULLETIN  33(1),  1979 


DISTRIBUTION  AND  BIOLOGY  OF  THE  TENEBRIONID 
ULUS  MARITIMUS  CASEY  IN  FLORIDA 

Charles  A.  Triplehorn  and  Barry  D.  Valentine 

Departments  of  Entomology  and  Zoology  respectively, 

The  Ohio  State  University,  Columbus,  OH  43210 

Ulus  maritimus  Casey  was  described  in  1890.  Casey  mentions  (p.  414)  that  the  spe¬ 
cies  is  .  .  peculiar  to  the  sand  dunes  which  line  the  ocean  beaches  .  .  and  that  he 
took  it  .  .  in  considerable  abundance  at  Galveston  [Texas]”.  T.  J.  Spilman  (Sys¬ 
tematic  Entomology  Laboratory,  USDA)  informs  us  (in  lift.)  that  the  Casey  collec¬ 
tion  (USNM)  contains  six  specimens  from  Galveston  and  one  from  Florida.  The 
latter  has  a  partial  label  “dar  Key  FI.”  which  he  interprets  as  Cedar  Key,  Levy 
County,  Florida.  The  National  Museum  of  Natural  History  (Spilman,  in  lift.)  has 
additional  specimens  identified  as  Ulus  maritimus  from  the  following  Texas  locali¬ 
ties:  Laredo  (Webb  Co.),  Carrizo  Springs  (Summit  Co.),  Goliad  (Goliad  Co.),  Corpus 
Christi  (Nueces  Co.),  and  Galveston  (Galveston  Co.).  Only  the  last  two  localities 
have  marine  sand  dune  habitats.  Since  the  determinations  were  not  confirmed  by  us, 
and  Ulus  elongatulus  Casey  is  common  in  the  lower  Rio  Grande  Valley  of  Texas, 
some  of  the  above  records  may  prove  to  be  that  species.  The  Ohio  State  University 
collection  has  ten  specimens  of  U.  maritimus  from  Mobile,  Alabama,  collected  by 
H.  P.  Loding.  The  species  was  listed  bv  Loding  (1945,  p.  89)  from  both  Mobile  and 
Baldwin  Counties,  Alabama  with  the  notation  “Bay  shore.  Under  logs.” 

A  series  of  twelve  specimens  of  U.  maritimus  was  taken  23  March,  1978  on  the 
north  end  of  Gasparilla  Island,  Charlotte  Co.,  Florida;  four  specimens  were  taken 
10  miles  east  of  Destin,  in  Walton  Co.,  Florida  on  21  March,  1973,  both  lots  by  B.  D. 
Valentine  and  family;  all  were  on  beach  sand  dunes  at  night.  Except  for  the  unique 
in  the  Casey  collection  and  one  from  St.  Andrews  State  Park  (Bay  County)  in  the 
Florida  State  collection  of  Arthropods,  these  are  the  only  known  specimens  from 
Florida.  The  series  from  Gasparilla  Island  was  collected  at  night  with  headlamps, 
at  the  base  of  low  beach  dunes  facing  the  Gulf  of  Mexico.  Vegetation  was  early  dune 
succession,  mostly  Uniola  paniculata  (sea  oats),  with  a  variety  of  other  halophilous 
and  xerophilous  plants.  The  beetles  were  partly  exposed  in  the  loose  white  sand, 
usually  immersed  up  to  or  just  over  the  prothoracic  and  elytral  margins,  with  the 
legs  invisible  in  the  sand.  When  motionless  they  resembled  partly  buried  plant  seeds; 
when  active,  the  leg  movements  were  invisible  and  the  beetle  appeared  to  swim  along 
the  sand  surface  with  no  visible  means  of  propulsion.  The  1973  collection  near 
Destin  in  western  Florida  was  made  in  loose  white  sand  on  the  landward  side  of  the 
dunes  nearest  the  Gulf.  There  was  no  vegetation  except  some  sea  oats  on  the  dune 
top;  the  beetles  were  at  the  dune  base.  Their  behavior  was  not  observed  in  detail,  but 
sand-swimming  was  noted.  At  Gasparilla  Island  the  only  associated  arthropod  was  a 
pale  lycosid  spider;  at  the  Destin  site,  Ulus  occurred  with  three  other  tenebrionids: 
Blapstinus  metallicus  (Fabricus),  Polypleurus  geminatus  Sober,  and  Pseudephalus 
brevicornis  Casey. 

It  is  reasonable  to  suppose  that  U.  maritimus  occurs  along  the  Gulf  Coast 
wherever  suitable  habitat  exists.  Collecting  along  dunes  at  night  or  pit-fall  trapping 
would  probably  yield  specimens  from  many  places  where  the  species  is  as  yet  un¬ 
known.  Both  techniques  were  successful  for  Ulus  fimbriatus  Casey,  at  Monahans, 
Texas,  where  18  specimens  were  collected  on  16  July,  1972  by  C.  A.,  W.  E.,  and  B.  W. 
Triplehorn;  no  specimens  were  collected  during  daylight  hours  despite  vigorous  con¬ 
ventional  searching. 

Literature  Cited 

Casey,  T.  L.  1890.  Coleopterological  Notices.  II.  Ann.  New  York  Acad.  Sci.  5:307- 
504,  pi.  IV. 

Loding,  H.  P.  1945.  Catalogue  of  the  beetles  of  Alabama.  Geol.  Survey  Alabama 
Monograph  11:1-172. 


THE  COLEOPTERISTS  BULLETIN  33(1),  1979 


69 


DUNG  BEETLES  OF  CUMBERLAND  ISLAND,  GEORGIA 
(COLEOPTERA:  SCARABAEIDAE)1 

G.  T.  Fincher-  and  R.  E.  Woodruff5 
Abstract 

Seventeen  species  of  dung  beetles,  a  total  of  71,074  specimens,  were  cap¬ 
tured  on  Cumberland  Island,  Georgia,  in  September  1976.  The  small  On- 
thophagus  tuberculifrons  was  the  most  common  species  captured.  Phanaeus 
igneus  was  the  most  common  of  the  larger  dung  beetles.  Gongylonema  ver- 
rucosum  was  the  most  common  helminth  parasite  using  the  beetles  as  in¬ 
termediate  hosts. 


The  Island 

Cumberland  Island  is  the  largest  and  southernmost  of  Georgia’s  Golden 
Isles  and  one  of  the  finest  in  terms  of  natural  and  recreational  values.  Lo¬ 
cated  immediately  north  of  Amelia  Island,  Florida,  and  1  to  3  air  miles 
east  of  the  Georgia  coastline,  Cumberland  was  recently  designated  a  Na¬ 
tional  Seashore  (Pennington  1977)  to  preserve  its  unique  natural  beauty. 
Cumberland  is  bounded  on  the  east  by  the  Atlantic  Ocean,  on  the  north  by 
St.  Andrew’s  Sound,  on  the  west  by  the  Cumberland  River,  which  encom¬ 
passes  the  Atlantic  Intracoastal  Waterway,  and  on  the  south  by  the  St. 
Marys  entrance  to  the  St.  Marys  River.  The  island  contains  22,000  acres, 
is  18.5  miles  long,  and  ranges  from  0.5  to  5  miles  wide.  About  half  the  is¬ 
land  is  less  than  10  feet  above  sea  level,  and  most  of  this,  about  5,600  acres, 
consists  of  salt  marshes  along  the  west  side  of  the  island.  The  remainder  of 
the  island  consists  of  forested  uplands  (oak-pine  communities)  and  some 
sand  dunes  that  reach  50  feet  above  sea  level. 

Throughout  the  years,  cattle,  horses,  pigs,  and  turkeys  have  been  brought 
to  the  island.  At  present,  these  feral  animals  are  free  to  roam  and  they  have 
some  adverse  effects  (e.g.,  dune  erosion  and  destruction  of  loggerhead  turtle 
nests)  on  its  natural  features  (Anonymous  1976).  Other  mammals  on  Cum¬ 
berland  that  provide  food  for  dung  beetles  include  deer,  raccoons,  squirrels, 
rabbits,  and  armadillos. 


The  Dung  Beetle  Fauna 

One  hundred  pit  traps  baited  with  swine  feces  were  placed  throughout 
the  island  on  27  September  1976.  Forty  of  the  traps  on  the  south  end  of  the 
island  were  emptied  and  rebaited  that  same  evening  because  of  a  heavy  rain 
shower.  The  remaining  60  traps  were  emptied  and  rebaited  the  morning  of 
the  28th.  All  traps  were  picked  up  the  afternoon  of  September  28. 


'Also,  Contribution  No.  413,  Bureau  of  Entomology,  Division  of  Plant  Industry,  Florida 
Department  of  Agriculture. 

Agricultural  Research-Science  and  Education  Administration,  U.  S.  Department  of  Agri¬ 
culture,  Coastal  Plains  Experiment  Station,  Tifton,  GA  31794. 

'Florida  Department  of  Agriculture  and  Consumer  Services,  Division  of  Plant  Industry, 
Gainesville,  FL  32602. 
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The  species  and  number  of  dung  beetles  captured  were  as  follows:  On¬ 
thophagus  tuberculifrons  Harold  (40,650),  Ateuehus  lecontei  (Harold) 
(14,741),  Phancieus  igneus  MacLeay  (8,874),  Onthophagus  oklahomensis 
Brown  (1,992),  Onthophagus  taurus  Schreber  (1,038),  Aphodius  campestris 
Blatchley  (1,016),  Canthon  pilularius  (Linnaeus)  (755),  Boreocanthon  de- 
pressipennis  (LeConte)  (673),  Onthophagus  pennsylvanicus  Harold  (409), 
Canthon  chalcites  Haldeman  (243 ),  Aphodius  lividus  (Olivier)  (212),  Copris 
minutus  (Drury)  (134),  Onthophagus  hecate  (Panzer)  (121),  Deltochilum 
gibbosum  (Fabricius)  (81),  Geotrupes  egeriei  Germar  (80),  Melanocanthon 
bispinatus  (Robinson)  (36),  and  Phanaeus  vindex  MacLeay  (19). 

Onthophagus  tuberculifrons  was  by  far  the  most  numerous  of  the  dung 
beetles  captured.  This  is  surprising  because  O.  tuberculifrons  was  the  12th 
and  13th  most  numerous  beetle  captured  on  Blackbeard  Island  (Fincher 
1975)  and  Ossabaw  Island  (Fincher  1978  in  preparation),  respectively,  dur¬ 
ing  previous  surveys.  Phanaeus  igneus  was  the  most  common  of  the  larger 
dung  beetles  on  Cumberland;  next  most  common  was  C.  pilularius.  How¬ 
ever,  on  Ossabaw,  which  contained  a  much  larger  cattle  population  than 
Cumberland,  C.  pilularius  was  more  numerous  than  P.  igneus  by  a  5  to  1 
ratio.  Blackbeard  Island,  which  did  not  have  cattle  present  to  provide  an 
enormous  amount  of  food  for  dung  beetles,  had  a  ratio  of  P.  igneus  to  C. 
pilularius  of  9  to  1,  the  same  as  on  Cumberland.  Onthophagus  taurus,  a  re¬ 
cent  European  introduction  (Fincher  and  Woodruff  1975),  was  present  on 
Cumberland  and  probably  also  now  occurs  on  Blackbeard  and  Ossabaw, 
since  it  has  spread  throughout  Georgia  and  has  been  found  in  South  Caro¬ 
lina. 

Approximately  10%  of  the  captured  beetles  were  examined  to  determine 
what  species  of  helminth  parasites  were  using  dung  beetles  as  intermediate 
hosts  on  Cumberland.  Gongylonema  verrueosum  Molin  was  the  most  com¬ 
mon  parasite  found  in  the  beetles  (68,486  larvae);  next  were  Physocephalus 
sexalatus  (Molin)  (28,467  larvae),  Gongylonema  pulchrum  Molin  (7,130 
larvae),  and  Ascarops  strongylina  (Rudolphi)  (41  larvae).  A  few  tapeworm 
larvae  were  seen,  but  no  accurate  count  nor  species  determination  was  made. 
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THRICOLEPOIDES  CLAVISETIS,  A  NEW  GENUS 
AND  SPECIES  OF  PERITELINI  FROM  THE 
MIDWESTERN  U.  S.  (OTIORHYNCHINAE:  COLEOPTERA)' 

Charles  W.  O’Brien 

Laboratory  of  Aquatic  Entomology,  Florida  A  and  M  University, 

Tallahassee,  FL  32307 

Abstract 

This  new  species  in  a  new  monotypic  genus  is  the  second  species  of  Peri- 
telini  known  from  east  of  the  Rocky  Mountains.  An  outline  illustration  of 
its  habitus  and  of  the  rostrum  and  the  spermatheca  are  included,  along  with 
diagnoses  of  related  genera. 


Recently  I  received  a  series  of  specimens  for  identification  from  Dr.  Ed¬ 
ward  U.  Balsbaugh,  Jr.  of  North  Dakota  State  University  which  proved  to 
be  representatives  of  an  undescribed  genus  and  species  of  Peritelini.  Since 
this  is  the  second  species  of  this  tribe  known  east  of  the  Rocky  Mountains, 

1  felt  it  deserved  prompt  description.  The  only  other  Peritelini  known  from 
the  Midwest  is  the  strawberry  pest  Nemocestes  horni  Van  Dyke,  a  wide¬ 
spread  species  known  (though  rare)  from  Michigan  and  Wisconsin  and  (ex¬ 
tremely  common)  from  British  Columbia  south  to  central  California.  No 
host  information  is  available  currently  for  this  new  genus. 

Thricolepoides  O’Brien,  new  genus. 

Small,  globose,  convex,  apterous. 

Rostrum  subquadrate,  only  very  slightly  wider  near  apical  1/3;  pteridgia  weakly 
developed;  nasal  plate  triangular,  clearly  defined,  margin  carinate;  head  broadly 
transverse,  slightly  shorter  than  rostrum;  articulating  area  glabrous,  transversely 
striate;  eyes  latero-dorsal,  elongate  oval,  moderately  convex,  near  margin  of  pro¬ 
thorax  ( ca .  1/4  length  of  eye);  scrobes  lateral  (though  visible  from  above),  not  con¬ 
verging  dorsally  on  rostrum,  dorsal  margin  directed  towards  middle  of  eye,  ending 
well  in  front  of  eye  ( ca .  1/2  length  of  eye);  antenna  inserted  ca.  one  eye  length  in 
front  of  eye;  scape  and  funicle  subequal  in  length;  scape  with  suberect  and  recum¬ 
bent,  elongate  clavate  scalelike  setae;  funicle  with  coarse  acute  setae  only;  scu- 
tellum  not  visible;  elytra  lacking  humeri;  metepisternal  suture  incomplete,  evi¬ 
dent  for  slightly  more  than  1/2  length  of  metepisternum;  abdominal  sterna  1  and 

2  separated  by  broadly,  strongly  arcuate  suture;  tibia  3  of  female  not  mucronate  at 
apex  (male  unknown);  tarsal  claws  small,  fine  and  connate. 

Etymological  note.  This  masculine  generic  name  is  the  result  of  com¬ 
bining  the  stem  of  the  generic  name  Thricolepis  and  -oicles  =  resembling, 
having  the  form  of. 

The  type  species  of  this  genus  is  T.  clcivisetis  O’Brien,  new  species. 

Taxonomic  notes.  This  monotypic  genus  keys  to  couplet  36  in  Kis¬ 
singer’s  (1964)  key  to  genera  of  Brachyrhininae  (now  Otiorhynchinae).  How¬ 
ever,  both  Thricolepis  and  Peritelinus  have  dorsal  scrobes  and  strongly 
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convex,  round,  or  nearly  round  eyes.  In  addition  Thricolepis  has  the  an¬ 
tenna  inserted  at  a  distance  anterior  to  the  eye  of  about  twice  the  diameter 
of  an  eye.  The  nasal  plate  of  Peritelinus  is  not  triangular  but  broadly 
horseshoe-shaped.  The  latter  genus  also  tends  to  be  elongate  oval,  not 
globose.  The  globose  genus  Omicts  also  has  small,  round,  convex  eyes,  and 
dorsal  scrobes  and  lacks  a  visible  metepisternal  suture.  In  addition  it  is 
setose  only  and  has  5  large  mandibular  setae.  The  dense  imbricate  scale 
covering  and  the  2  well  developed  mucrones  of  the  female  hind  tibia  will 
readily  distinguish  Nemocestes,  the  only  other  midwestern  Peritelini. 

Among  the  genera  of  Peritelini  with  3  large  mandibular  setae  are  3  (An- 
chitelus,  Geodercodes  and  Stenoptochus)  with  a  complete  metepisternal  su¬ 
ture,  which  contradicts  couplet  26  of  Kissinger’s  (1964)  key.  Nevertheless, 
they  and  Thricolepoides  fit  well  within  the  bounds  of  the  normal  concept 
of  the  tribe  as  they  all  possess  connate  tarsal  claws;  hind  coxae  broadly 
separated,  their  outer  lateral  margin  contiguous  with  the  elytra;  and  the 
femora  clavate  and  unarmed. 


Thricolepoides  clavisetis  O’Brien,  new  species. 


Black  to  piceous,  clothed  with  short,  recumbent,  golden  to  pearlescent 
white  scales  and  long,  erect,  brownish  white  to  dark  brownish  black,  cla¬ 
vate,  scalelike  setae. 

Holotype  female.  Length,  pronotum  and  elytron,  2.6  mm.  Rostrum  very  slightly 
narrowed  at  base,  very  slightly  wider  at  apex,  due  to  pteridgia;  dorsally  moder¬ 
ately  densely  clothed  with  elongate,  recumbent  white  scales  and  erect,  anteriorly 
directed,  scalelike,  clavate  setae;  only  nasal  plate  and  narrow  area  immediately 
behind  it  glabrous;  broadly,  weakly  depressed  medially,  dorsal  scrobal  margin 
narrowly  raised;  entire  dorsal  area  coarsely,  deeply,  rugosely  punctate;  laterally 
and  ventro- laterally  with  similar  sparser,  often  suberect  scales  and  similar  clavate 
scalelike  setae,  and  longitudinally  rugosely  striate,  with  smaller  coarse  punc¬ 
tures  in  striae;  lateral  scrobes  narrow  anteriorly,  very  broad  and  open  behind  and 
ventrally,  not  reaching  eye,  dorsal  margin  ending  in  front  of  eye  at  distance  1/4 
length  of  eye  and  ventral  margin  ending  at  distance  in  front  of  eye  2/3  length  of  eye. 


c  ^ 


I  mm. 


Fig.  1.  Thricolepoides  clavisetis  O’Brien,  n.  sp.:  a,  head  dorsal  view,  hori¬ 
zontal  plane;  b,  pronotum  and  elytra,  dorsal  view;  c,  spermatheca,  lateral 
view. 
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Antennae  with  strongly  arcuate,  clavate  scape;  funicular  segment  1  ca.  1/3  wider 
and  longer  than  2,  2  ca.  twice  as  long  as  3,  4  through  7  slightly  shorter  than  3,  6  and 

7  strongly  transverse;  club  as  long  as  funicular  segments  1  and  2  together,  broadly 
oval,  acuminate.  Head  not  strongly  separated  from  rostrum,  and  with  punctures  and 
scales  similar  to  dorsal  area  of  rostrum,  and  with  similar  erect  clavate  setae  though 
these  directed  posteriorly  and  slightly  longer. 

Prothorax  strongly  transverse  (.55  X  .90  mm),  apex  and  base  truncate,  both  very 
weakly  constricted,  sides  evenly,  moderately  weakly  arched;  in  lateral  view  disc 
with  anterior  1/2  broadly  evenly  constricted,  posterior  1/2  evenly  convex;  median 
3/4  of  disc  sparsely  clothed  with  elongate  recumbent  white  and  brown  scales  and 
setae,  with  contiguous,  large,  deep,  clearly  visible  punctures,  margins  densely 
clothed  with  contiguous,  oval,  recumbent,  golden  and  pearlescent  scales,  extend¬ 
ing  to  the  pleuron;  ventral  2/3  of  pleuron  with  moderately  dense,  elongate,  re¬ 
cumbent,  similarly  colored  scales;  disc  and  lateral  margins  with  erect  clavate  scale¬ 
like  setae. 

Elytra  strongly  inflated;  humeral  area  strongly  rounded,  middle  area  weakly 
rounded,  apical  area  strongly  rounded;  suture  fused  (often  not  visible),  intervals 
wide,  more  than  twice  diameter  of  strial  punctures,  weakly  convex  to  flat,  clothed 
with  moderately  sparse,  recumbent,  elongate,  subacute  golden  to  pearlescent  scales, 
and  on  intervals  1  through  7  with  very  long,  erect,  brownish  to  white,  clavate  setae 
in  single  median  row,  becoming  shorter  near  apex,  and  with  few  shorter  on  base  of 

8  and  very  short  on  apical  portions  of  8,  9,  and  10  (beyond  reach  of  hind  femora);  strial 
punctures  large,  deep;  striae  weakly  impressed  dorsally  between  punctures  in  an¬ 
terior  1/3;  posteriorly  and  laterally  more  strongly  striate. 

Anterior  coxae  contiguous,  middle  coxae  narrowly  separated  by  ca.  1/4  diameter 
of  coxa,  hind  coxae  widely  separated  by  width  of  hind  coxa;  prosternum  clothed  with 
moderately  sparse,  small,  elongate,  recumbent,  golden  to  pearlescent  scales;  lat¬ 
eral  margins  of  meso-  and  metasternum  with  dense,  oval  similar  scales,  becoming 
sparser,  narrower  and  elongate  medially.  Abdominal  sterna  with  at  most  rather 
sparse,  small,  elongate  whitish  scales  on  margins  of  sterna  1  and  2,  remaining  area 
of  1  and  2  and  all  of  3  through  5  with  rather  sparse  recumbent  and  subrecumbent, 
white  and  brownish,  scalelike  setae;  sternum  1  slightly  longer  than  2  (measured 
along  midline),  sterna  2  and  5  subequal,  3  and  4  equal,  together  much  shorter  than 
any  alone. 

Femora  clavate,  moderately  densely  clothed  with  whitish  recumbent  and  brown¬ 
ish  suberect  elongate  scales;  tibiae  nearly  straight,  inner  margin  weakly  sinuate,  api¬ 
cal  area  only  curved,  outer  surface  clothed  with  whitish  recumbent  and  brownish 
suberect  scales,  inner  surface  with  fine  golden  setae;  front  and  middle  tibiae  with 
minute  mucrone,  nearly  concealed  by  discal  comb  of  setae,  hind  tibiae  not  mucronate; 
tarsal  segments  1-3  short  and  broad,  dorsally  clothed  with  dense  elongate  scales 
and  fine  setae,  lacking  round  recumbent  scales. 

Notes  on  variation.  The  9  specimens  on  hand  are  fairly  uniform.  Most 
of  the  specimens  have  a  more  or  less  distinct  median  whitish  line  on  the  pro¬ 
thorax  formed  by  a  concentration  of  slightly  broader,  elongate  recumbent 
scales.  No  other  significant  differences  have  been  observed  in  the  type  series. 

Material  examined.  Holotype  and  8  para  types.  MINNESOTA,  Becker 
Co.,  Cormorant  L.[ake],  12  June  1978,  L.  A.  Statler  [in  bathtub  in  cabin  (pers. 
comm.)].  Holotype  and  paratypes  deposited  in  author’s  collection.  Para- 
types  also  in  the  following  collections:  North  Dakota  State  University, 
Fargo,  N.  D.;  E.  L.  Sleeper,  Long  Beach,  CA;  National  Museum  of  Natural 
History,  Washington,  D.  C. 
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A  NEW  HOST  RECORD  AND  NOTES 
ON  NOSODENDRON  CALIFORNICUM  HORN 
(COLEOPTERA:  NOSODENDRIDAE)1 

R.  S.  Zack,  E.  J.  Davis,  and  K.  Raffa 

Department  of  Entomology,  Washington  State  University,  Pullman,  WA  99164 

During  a  study  of  slime  fluxes  in  the  Wallowa-Whitman  National  Forest  of 
northeastern  Oregon,  we  found  Nosodendron  ccilifornicum  Horn  in  the  wounds  of 
Douglas  fir,  Pseudotsuga  menziesii  (Mirbel)  Franco  (a  new  host  recoid),  and  giand 
fir.  Both  immatures  and  adults  were  found,  often  in  exceedingly  large  numbers.  They 
were  sampled  as  early  as  March  and  as  late  as  October,  confirming  that  the  beetle 
probably  overwinters  in  both  larval  and  adult  stages  (Osborne  and  Kulhavy  1975). 

Although  this  area  is  repeatedly  logged,  those  trees  with  running  or  weeping 
wounds  are  probably  considered  unusable  for  lumber  and  are  left  standing.  It  was 
relatively  easy  to  locate  specimens  of  N.  californicum  by  first  checking  for  these 
larger-than-average  host  trees  and  then  quickly  checking  for  flowing  wounds  and  the 
beetles.  No  beetles  were  found  in  trees  from  which  the  wound  sap  had  discontinued 
flowing  and  begun  to  dry.  If  a  wounded  tree  with  beetles  could  be  found,  one  was 
almost  assured  that  other  wounded  trees  within  the  area  contained  beetles.  These 
beetles  probably  disperse  only  a  short  distance  during  their  colinization  peiiod  and 
thus  tend  to  remain  fairly  localized  in  distribution. 
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BIOLOGY  AND  IMMATURE  STAGES  OF  DIRRHAGOFARSUS 
LEW  IS  I,  A  SPECIES  NEW  TO  THE  UNITED  STATES 
(COLEOPTERA,  EUCNEMIDAE) 

E.  J.  Ford,  Jr.1  and  T.  J.  Spilman- 
Abstract 

Dirrhagofarsus  leu  isi,  accidentally  introduced  from  Japan,  was  found 
boring  in  a  fallen,  dead  beech  tree,  Fagus  grcindifolia,  in  Baltimore,  Mary¬ 
land,  in  1976.  The  genus  is  referred  to  an  existing  North  American  determi¬ 
nation  key,  and  the  life  history,  pupa,  and  larva  of  the  species  are  described. 
Morphological  adaptations  of  the  larva  are  discussed. 


Introduction 

Information  in  this  article  actually  started  to  accumulate  in  March 
1975  when  a  large  beech  tree,  Fcigus  grcindifolia  Ehrhart,  was  blown  down  in 
Leakin  Park,  Baltimore,  Maryland.  The  tree  had  broken  off  at  ground 
level,  and  the  trunk,  about  1  m  in  diameter,  had  a  large  longitudinal  split 
at  the  base  exposing  about  1  square  meter  of  sapwood  and  heartwood.  It  had 
fallen  in  a  ravine  beside  a  small  stream,  almost  completely  shaded  by  the 
surrounding  forest,  in  an  undergrowth  primarily  of  spicebush,  Lindera  ben¬ 
zoin  (L.)B1.  On  4  March  1976  the  tree  was  examined  by  the  senior  author  to 
find  larvae  and  pupae  resulting  from  oviposition  by  various  insect  species 
during  the  previous  summer.  Most  obvious  at  this  time  was  the  exposed  sap- 
wood  which  had  been  recently  pecked  by  woodpeckers.  Food  for  insectiv¬ 
orous  birds  is  very  scarce  in  winter,  and  woodpecker  holes  are  a  reliable 
indication  of  the  presence  of  live  insects.  Several  areas  of  wood  adjacent  to 
woodpecker  damaged  areas  were  chopped  away,  exposing  numerous  oval 
chambers  about  6  mm  below  the  surface.  Each  chamber  contained  an  elon¬ 
gate,  white  larva  lying  in  a  U-position.  At  first  these  chambers  were  thought 
to  be  pupal  cells,  but,  strangely,  there  were  no  entrance  or  exit  holes  lead¬ 
ing  to  or  from  these  excavations.  Samples  of  wood  were  taken  to  the  labora¬ 
tory  where  smaller  pieces  were  placed  in  open  rearing  jars  and  larger  pieces 
in  plastic  bags  to  retain  moisture.  The  larvae  were  identified  as  Eucnemi- 
dae  but  were  not  the  expected  most  common  local  species,  Melcisis  pectini- 
eornis  Melsheimer  or  Isorhipis  ruficot'nis  (Say).  Adults  failed  to  emerge 
from  the  smaller  sample  in  the  jars  because  the  wood  dried  out  too  quickly, 
but  on  April  12  adults  appeared  in  the  plastic  bags.  Subsequent  investiga¬ 
tions  of  the  adults  revealed  that  they  are  Dirrhagofarsus  leu  isi  (Fleutiaux), 
a  species  not  previously  recorded  from  North  America. 

At  present  Dirrhagofarsus  leu  isi  is  known  in  the  United  States  only  from 
Leakin  Park,  Baltimore,  Maryland.  Sixty-eight  (68)  adults  plus  several 
larvae  and  pupae  were  collected  from  the  same  beech  tree  between  4-III-76 
and  1  l-VIII-76  by  the  senior  author  and  J.  F.  Cavey.  Outside  the  LInited 
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States  D.  lewisi  had  been  recorded  from  all  major  islands  of  Japan  and  from 
Formosa. 

Details  of  the  life  history  of  this  species  in  Maryland  are  given  below 
so  that  comparisons  can  be  made  with  biological  notes  on  other  North 
American  eucnemids  given  by  Mosher  (1919)  and  Van  Horn  (1909).  The  life 
history  of  D.  lewisi  in  Japan  is  unknown.  The  immature  stages  of  D.  lewisi, 
previously  undescribed,  are  herein  described  and  illustrated. 

A  brief  history  of  the  taxon  Dirrhagofarsus  lewisi  in  the  literature  is  as 
follows:  Fleutiaux  (1901:358)  described  Microrhagus  lewisi  from  Central 
Japan;  Fleutiaux  (1922:308,  313)  transferred  lewisi  to  Dirrhagus  (sic)  and 
included  it  in  a  key  to  the  species  of  Japan;  Fleutiaux  (1935:15)  described 
the  genus  Dirrhagofarsus  with  Microrhagus  lewisi  Fleutiaux  as  the  type- 
species  by  monotypy;  Hisamatsu  (1955:100)  said  the  species  occurs  on  the 
major  Japanese  islands  and  gave  its  detailed  distribution  on  Shikoku;  Cobos 
(1965:398)  included  Dirrhagofarsus  in  a  worldwide  key  to  the  Dirrhagitae 
(sic). 

In  North  America  Dirrhagofarsus  most  closely  resembles  Dirhagus. 
Outstanding  in  Dirrhagofarsus  (figs.  1-2)  are  the  raised,  asperate  elytral 
apices  and  the  two  straight  interocular  carinae  on  the  front  of  the  head,  one 
near  the  margin  of  each  eye.  Dirhagus  has  the  elytral  apices  simply  tapering 
and  the  interocular  carinae  lacking.  In  general  appearance  Dirrhagofarsus 
most  closely  resembles  Dirhagus  impressus  (Bonvouloir)  and  D.  wrighti 
Knull  in  being  light-brown,  large  species,  5-11  mm  long;  other  species  of 
Dirhagus  are  black  and  usually  not  more  than  5  mm  long. 


The  genus  Dirrhagofarsus  would  be  determined  as  Dirhagus  in  Arnett’s 
(1968:522)  key  to  the  eucnemid  genera  of  North  America.  Couplets  11-14 
of  that  key  should  be  modified  to  accommodate  Dirrhagofarsus. 


11(4). 

11'. 

12(11). 

12'. 

13(12). 

13'. 

14(13). 

14'. 

14A(14). 

14A'. 


Metepisternum  distinctly  triangular,  and  elytral  apices 

evenly  rounded,  not  asperate . Adelothyreus 

Metepisternum  linear,  subparallel  sided,  or  if  triangu¬ 
lar  then  elytral  apices  strongly  asperate  and  elevated  12 

Antennae  with  second  segment  small,  third  elongate  13 

Antennae  with  second  and  third  segments  small,  monili- 


form . Entomophtha  Irnus 

Posterior  coxal  plates  dilated  medially  14 

Posterior  coxal  plates  not  dilated  medially,  their  anterior 
and  posterior  margins  subparallel . . Rhagomicrus 


Juxtasutural  groove  with  lateral  borders  distinct  and 

margined  throughout .  14A 

Juxtasutural  groove  with  lateral  borders  obscure  and 
without  margins  posteriorly . . . Arrhipis 

Elytral  apices  strongly  asperate,  elevated,  and  project¬ 
ing  on  first  intervals . Dirrhagofarsus 

Elytral  apices  evenly  rounded,  not  asperate,  elevated, 
or  projecting  on  first  interval .  Dirhagus 
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Descriptions  of  Immature  Stages 

PUPA:  Slender,  approximately  10-12  mm  long  (fig.  3).  Head  (fig.  4)  with  3  pairs 
of  gibbosities,  a  pair  on  frons,  a  larger  pair  on  vertex,  and  a  gibbosity  on  dorsal  part 
of  each  eye  and  extending  onto  vertex;  with  sparse,  fine,  short,  curved  setae  on  each 
gibbosity.  Antenna  (fig.  5)  with  each  article,  except  11th,  having  transverse  gibbosi¬ 
ties  on  lateral  surface  near  apex,  each  gibbosity  with  dense,  minute,  dark  reddish 
setae.  Pronotum  and  wing  sheaths  with  fine,  short,  curved  setae  that  are  denser  near 
lateral  borders.  Abdomen  narrowly  oval;  in  dorsal  view  terga  1-6  with  lateral 
borders  excurved,  broadest  posteriorly,  in  cross-section  border  moderately  sharp, 
not  heavily  sclerotized  or  darkened;  tergum  7  with  lateral  borders  evenly  excurved; 
tergum  8  with  lateral  borders  excurved  and  converging  posteriorly;  tergum  9  nar¬ 
row,  short,  posteriorly  rounded  and  with  narrow  fingerlike  process  arising  from 
median  surface  and  covered  with  dense,  minute,  dark-reddish  setae;  spiracles  circu¬ 
lar,  their  posterior  borders  raised,  on  terga  2-7  on  anterolateral  corner,  spiracles  on 
1  and  8  on  lateral  surface,  not  visible  in  dorsal  view;  setae  long,  slender  on  lateral 
borders,  short  slender  on  posterior  borders  of  terga. 


Figs.  1-6.  Dirrhcigofarsus  leuisi:  1)  adult,  ventral  view;  2)  adult,  apex  of 
elytra  and  abdomen,  lateral  view;  3)  pupa,  dorsal  view;  4)  pupa,  head,  an¬ 
terior  view;  5)  pupa,  apex  of  antenna;  6)  larval  cells  in  wood. 
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LARVA:  Slender,  elongate;  maximum  length,  16  mm;  maximum  width,  2  mm; 
without  legs,  ocelli,  and  setae;  without  sutures  on  or  between  thoracic  and  abdom¬ 
inal  terga,  sterna,  or  lateral  areas,  the  segments  delimited  only  by  simple,  weak 
intersegmental  constrictions.  Head  (figs.  7-8)  small,  not  narrowed  or  rounded  pos¬ 
teriorly,  deeply  embedded  in  prothorax,  without  cervical  membrane;  anteriorly  nar¬ 
rowed,  lateral  borders  and  dorsal  and  ventral  surfaces  converging  anteriorly;  head 
capsule  without  sutures  and  without  definable  sclerites;  mouth  frame  (complete 
anterior  border  of  head  capsule)  heavily  sclerotized  to  support  mandibles;  dorsally 
(fig.  8)  with  very  large  plate  that  covers  almost  whole  surface  and  continues  around 
lateral  surface;  ventrally  (fig.  7)  with  large  plate;  each  plate  with  a  few  very  large, 
greatly  raised,  irregular,  longitudinal  carinae;  mouth  frame  dorsally  broadly  tri¬ 
angular,  anterior  border  irregular,  with  median  apex  between  mandibles  acute,  ely- 
peus  and  labrum  not  definable;  mouth  frame  ventrally  transverse,  with  median 
borders  between  mandibles  truncate,  gula  and  base  of  labium  not  definable.  An¬ 
tennae  (fig.  9)  lateral,  very  near  mouthframe,  inserted  in  nonsclerotized  areas,  with 
wide  crescentic  sclerite  posterodorsal  to  point  of  insertion;  antenna  very  small,  1st 
article  relatively  long,  length  twice  width,  with  tiny  apical  sensorium,  2nd  article 
small,  length  about  one-third  length  of  1st  article,  with  minute  sensorium  and  2 
minute  setae  on  apex.  Mandibles  (figs.  12,  13)  short,  wider  than  long,  tapered  later¬ 
ally,  obliquely  oriented  with  anterolateral  cutting  edge;  anterolateral  surface  of 
each  mandible  evenly  convex  on  dorsal  edge  and  with  2  large  acute  teeth  in  early 
instars  (fig.  13)  or  2  large  blunt  teeth  in  late  instars  (fig.  12)  and  1  small  blunt  tooth 
on  ventral  edge;  medial  surface  (facing  other  mandible)  almost  flat,  its  anterior 
border  sharp,  knifelike,  and  continuous  with  first  tooth  on  apical  surface;  postero¬ 
dorsal  edge  with  large  acetabulum  at  midwidth;  posteroventral  edge  with  small 
acetabulum  at  lateral  third;  small  tendon  and  muscle  attached  medially  and  large 
tendon  and  muscle  attached  laterally.  Maxillae  absent.  Labium  (fig.  10)  very  small, 
very  weakly  sclerotized,  with  3  segments  of  equal  lengths,  apex  rounded  and  with 
2  sensillae;  labial  palpus  slender,  with  3  articles,  apex  rounded  and  with  2  sensillae. 
Prothorax  about  twice  as  wide  as  base  of  head;  mesothorax  same  size  as  prothorax  in 
early  instars  but  slightly  narrower  than  mesothorax;  abdominal  segments  1  through 
8  slightly  narrower  than  metathorax;  abdominal  segment  9  approximately  half  as 
long  as  8,  hemispherical,  evenly  rounded  at  apex,  with  a  small,  vertical,  slitlike, 
ventral  anus.  Pronotum  (fig.  8)  with  anterior  and  posterior  light  buff  transverse  band 
composed  of  very  minute,  posteriorly  directed  asperities,  with  small  triangular  dark 
brown  spot  on  each  side  of  posterior  band;  mesonotum  with  transverse  bands  as  on 
pronotum  but  triangular  spots  absent;  metanotum  and  abdominal  segments  1 
through  8  with  transverse  bands  but  posterior  band  becoming  much  weaker  and 
smaller  on  posterior  segments.  Prothorax  laterally  with  small  buff  transverse 
band.  Prosternum  (fig.  7)  with  3  buff  transverse  bands— a  narrow  anterior  band  in¬ 
terrupted  medially  by  head,  a  wide  middle  band,  and  a  moderately  wide  posterior 
band— with  a  long  triangular  dark  brown  spot  on  each  side  of  middle  band.  Meso- 
sternum  and  metasternum  with  middle  and  posterior  transverse  bands  as  on  pro- 
sternum,  anterior  band  absent.  Abdominal  sterna  with  middle  transverse  band  only. 
Apex  of  9th  tergum  with  small  light  brown  spot.  Abdominal  terga  2  through  7  and 
sterna  1  through  8  each  with  an  areole  on  middle  of  posterior  third;  on  terga  pos¬ 
terior  areoles  much  wider  than  long  (width  1.6  times  length),  anterior  areoles  more 
nearly  circular  (width  1.3  times  length);  on  sterna  middle  areoles  much  wider  than 
long  (width  1.6  times  length),  anterior  and  posterior  areoles  more  nearly  circular 
(width  1.3  times  length);  areoles  composed  of  simple,  thin,  linear  sclerotized  circle 
or  oval,  without  sclerotized  central  area.  Spiracles  (fig.  15)  with  thick,  deep,  pos¬ 
teriorly  slanted  peritreme,  with  biforous  opening;  mesothoracic  spiracle  below  mid¬ 
height  of  segment,  large,  length  1.7  times  width;  abdominal  spiracles  smaller,  width 
approximately  0.75  width  of  mesothoracic  spiracle. 

The  larva  of  Dirrhagofarsus  leuisi  is  distinguished  from  other  North 
American  eucnemid  larvae  by  the  following  combination  of  characteristics: 
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The  absence  of  lateral  teeth  on  the  head  capsule,  the  distribution  of  the 
areoles,  and  the  absence  of  obvious  asperities  on  the  9th  abdominal  seg¬ 
ment. 


Discussion  of  Larval  Morphology 

The  most  obvious  characteristics  of  eucnemid  larvae  are  in  the  mouth- 
parts;  the  mandibles  are  unique.  First,  a  discussion  of  the  ordinary  man¬ 
dibles  of  beetle  larvae  is  in  order.  Mandibles  of  all  but  a  few  beetle  lar¬ 
vae  (fig.  11)  are  subpyramidal  or  sickle  shaped  and  pivot  on  a  dorsal  and  a 
ventral  point  of  articulation;  the  dorsal  point  is  a  short  projection  of  the 
head  capsule  and  a  corresponding  acetabulum  (f2)  on  the  dorsolateral 
corner  of  the  posterior  border  of  the  mandible;  the  ventral  point  is  an  ace¬ 
tabulum  on  the  head  capsule  and  a  corresponding  knoblike  projection  (fl) 
on  the  ventrolateral  corner  of  the  posterior  border  of  the  mandible.  Two 
muscles  and  their  tendons  close  and  open  the  mandibles;  a  large  muscle 
(AD),  the  adductor,  attached  to  the  posteromedial  border  of  the  mandible 
just  basad  of  the  molar  area  closes  the  mandible;  a  small  muscle  (AB), 
the  abductor,  attached  to  the  posterolateral  border  opens  the  mandible. 
The  work  of  this  kind  of  mandible,  tearing  and  crushing,  is,  of  course,  done 
by  the  apicomedial  teeth  and  the  basomedial  grinding  area,  the  mola.  Great 
force  must,  therefore,  be  transmitted  apicomedially  and  medially,  but,  be¬ 
cause  of  lack  of  resistance,  only  a  small  force  is  required  to  open  the  man¬ 
dibles.  The  mandibles  perform  such  movements  very  well.  A  physicist 
would  say  that  this  “machine”  is  a  pair  of  levers  of  the  second  order  having 
a  great  mechanical  advantage  (fig.  11);  the  distance  (X)  from  the  large  ex¬ 
erted  force  (AD)  to  the  fulcrum  (fl,  f2)  is  very  great,  and  the  distance  (Y) 
from  the  fulcrum  (fl,  f2)  to  the  transmitted  force  (AB)  is  very  great  (the 
transmitted  force  is,  of  course,  applied  to  the  apex  and  mola  of  the  mandible 
by  triangulation). 

On  the  other  hand,  in  larvae  of  Dirrhagofarsus  lewisi  (fig.  12)  the  exerted 
force  of  the  mandibles  is  essentially  outwardly  directed,  not  medially  di¬ 
rected;  the  mandibles  cut  and  push  wood  fibers  laterally.  Their  design  is 
necessarily  completely  different  than  is  usual  in  beetle  larvae.  First,  the 
teeth  are  on  the  anterior  border  of  the  mandible  near  the  body’s  midline. 
Second,  the  points  of  articulation  are  placed  closer  to  the  body’s  midline 
on  the  mandible;  the  dorsal  point  is  a  short  process  on  the  head  capsule 
and  a  corresponding  acetabulum  (f2)  on  the  dorsal  midpoint  of  the  posterior 
border  of  the  mandible,  and  the  ventral  point  is  a  short  process  on  the  head 
capsule  and  a  corresponding  small  acetabulum  (fl)  on  the  ventral  lateral 
third  of  the  posterior  border  of  the  mandible.  Third,  the  closing  muscle 
(AD),  the  adductor,  attached  to  the  posteromedial  border  of  the  mandible 
is  small,  whereas  the  opening  muscle  (AB),  the  abductor,  attached  to  the 
posterolateral  border  of  the  mandible  is  large.  These  mandibles  are  a 
“machine”  composed  of  a  pair  of  levers  of  the  first  order  having  a  moderate 
mechanical  advantage  (fig.  12).  The  large  exerted  force  (AB)  is  placed  lat¬ 
erally  and  the  distance  (Y)  from  that  force  to  the  fulcrum  (fl,  f 2 )  is  large; 
however,  the  distance  (X)  from  the  fulcrum  (fl,  f2)  to  the  transmitted  force 
is  slightly  larger.  It  is  obvious  that  because  X  is  larger  than  Y  in  Dirrhago¬ 
farsus,  the  mechanical  advantage  is  not  so  great  as  in  mandibles  of  other 
groups.  Perhaps  the  movement  of  head  capsule  points  of  articulation  neces¬ 
sary  for  a  more  advantageous  levering  system  is  not  easily  accomplished  in 
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evolution;  perhaps  the  problem  in  Dirrhagofcirsus  was  solved  not  by  such 
movement  of  points  of  articulation  but  by  extension  of  the  base  of  the  man¬ 
dible  laterally  to  increase  distance  Y.  The  levering  system  and  muscles 
of  these  mandibles,  as  just  described,  together  with  the  earlier  mentioned 
position  of  the  teeth  and  the  asymmetrical  points  of  articulation  are  effi¬ 
cient  special  adaptations  for  a  unique  method  of  cutting  wood  and  feeding. 
The  teeth  are  present  on  the  ventral  edge  of  the  mandible  only  (fig.  14),  and 
the  slightly  asymmetrical  alignment  of  the  points  of  articulation  on  each 
mandible  allows  a  cutting  action,  not  tearing  or  crushing,  by  moving  the 
toothed  ventral  cutting  edge  slightly  ahead  of  the  rounded  dorsal  edge.  The 
exact  movements  of  the  body  and  head  have  not  been  observed.  However, 
one  might  infer  from  shape  and  articulations  that  the  mandibles  shear  tiny 
fragments  of  damp  wood  from  the  sapwood,  that  these  fragments  are  then 
pressed  against  the  wall  of  the  larval  chamber  by  the  rounded  dorsal  sur¬ 
face  of  the  mandible,  and  that  liquid  is  thereby  squeezed  from  these  frag¬ 
ments. 

The  digestive  tract  of  the  larva  is  a  simple  membranous  tube  except  an¬ 
teriorly.  The  tract  in  the  head  is  sclerotized  except  at  its  attachment  to  the 
mouth  frame;  the  relationship  of  the  first  part  of  the  tract  to  the  mouth- 
parts  remains  obscure.  The  obvious  part  of  the  tract  in  the  head  (fig.  16)  is  a 
heavily  sclerotized  tube,  slender  anteriorly,  expanded  medially,  slender 
posteriorly,  and  then  becoming  membranous  as  it  leaves  the  head.  The  ex¬ 
panded  medial  part  is  triangular  in  cross  section,  with  the  ventral  surface 
concave  and  lightly  sclerotized  (fig.  IV).  The  function  of  this  distinctive 
structure  is  unknown.  Perhaps  it  is  a  pump  to  push  digestive  fluid  out  into 
the  wood  or  a  siphon  to  pull  predigested  fluids  into  the  gut,  or  perhaps  it  is 
both. 

All  larval  instars  are  similar  except  for  body  size  and  mandibular  teeth. 
Perhaps  lack  of  sharpness  of  the  mandibular  teeth  in  later  instars  is  caused 
by  wear.  Mandibles  are  present  in  all  instars,  and  the  head  is  not  dimorphic. 
Leiler  (1976:20)  clearly  described  the  presence  and  absence  of  mandibles 
and  the  variation  in  head  structures  in  different  instars  of  Eucnemis  capu- 
cina  Arh.  in  Europe. 

The  oval  structure  on  the  posterior  half  of  most  abdominal  terga  and 
sterna  was  called  the  areole  by  most  writers  of  French  and  English  and  the 
Hornplatte  by  Leiler  (1976:12).  The  function  of  the  areoles  is  unknown, 
but  Sharp  (1886:301)  suggested  that  they  might  be  supplementary  organs  of 
nutrition. 


Life  History 

In  addition  to  the  initial  collection  of  Dirrhagofctrsus  leuisi  on  4-III- 
76,  another  sample  of  the  wood  was  collected  from  the  same  beech  tree  on 
5-V-76.  At  this  time  most  of  the  larvae  had  pupated  and  adults  from  this 
material  emerged  14-21-V-76.  The  first  field-collected  adult  was  found  on 
the  host  tree  on  l-VI-76.  Soon  after  this  capture,  a  band  of  tanglefoot  was 
painted  around  the  trunk  about  3  m  from  the  infested  base  and  examined 
at  least  once  each  week  to  determine  the  length  of  adult  activity.  Speci¬ 
mens  were  most  numerous  in  late  June  through  July.  The  tree  was  observed 
until  the  end  of  August,  and  about  35  additional  adults  were  found  either 
in  the  tanglefoot  or  concealed  in  dark  niches  along  the  trunk.  The  last 
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Figs.  7-17.  Dirrhcigofcirsus  leuisi,  larva:  7)  anterior  half,  ventral  view; 
8)  head  and  prothorax,  dorsal  view;  9)  antenna;  10)  labium,  ventral  view; 
11)  mandibles  of  non-eucnemid  beetle  larva  for  comparison,  ventral  view, 
fl— ventral  articulating  point,  f2— dorsal  articulating  point,  X  and  Y— dis¬ 
tances  from  articulating  points  to  muscles,  AB— abductor  muscle,  AD— 
adductor  muscle;  12)  mandibles,  late  instar,  ventral  view,  abbreviations  as 
in  fig.  11;  13)  left  mandible,  early  instar,  ventral  view;  14)  left  mandible, 
lateral  view;  15)  spiracle;  16)  anterior  part  of  digestive  tract,  lateral  view; 
17)  same,  cross  section  at  middle  length. 


adult  was  found  1 1- VIII-76,  indicating  that  adult  activity  likely  ceases 
about  the  middle  of  August.  Adults  hiding  during  the  day  also  suggested 
that  the  beetle  is  nocturnal. 

Additional  observations  were  made  on  D.  leu  isi  by  removing  about  80 
sq.  cm.  of  bark  from  a  portion  of  the  trunk  where  fermentation  was  much 
less  advanced  than  in  the  area  where  adults  were  emerging.  The  freshly  ex¬ 
posed  sapwood  was  then  partially  covered  with  some  of  the  pieces  of  loose 
bark.  During  the  day  inactive  adults  were  found  hidden  under  the  loose 
bark,  but  at  night  8  adults  were  rapidly  running  about  the  exposed  sapwood. 
It  is  apparent  that  mating  and  oviposition  occur  nocturnally,  and  that  the 
preferred  host  is  clean,  wet  sapwood  of  dead  beech  trees  having  a  distinct 
odor  of  fermentation. 

Field  observations  correlated  with  studies  of  specimens  show  a  life  his¬ 
tory  as  follows:  Eggs  are  deposited  singly  6  to  25  mm  apart  from  early 
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June  to  the  middle  of  August  in  exposed  sapwood  of  recently  dead  beech 
trees.  Eggs  are  inserted  3  to  4  mm  into  the  wood  through  a  long  needlelike 
ovipositor.  In  10  to  15  days  the  larvae  emerge  and  commence  excavation  of 
an  oval  chamber.  Hollowing  of  the  larval  chamber  is  accomplished  by 
rasping  action  against  the  wood  cells  by  protruding  mandibular  teeth  aided 
by  additional  rough  projections  on  the  dorsal,  ventral,  and  lateral  areas 
of  the  head.  Possibly  the  first  instar  larva  works  in  a  linear  position  until 
the  oval  chamber  is  constructed,  but  all  larvae  (about  30  in  all,  some  only 
8  mm  long)  had  assumed  a  U-shaped  position  in  the  chamber  (fig.  6).  Larvae 
removed  from  their  chamber  quickly  assumed  an  orthosomatic  position,  and 
their  length  exceeded  the  length  of  the  chamber;  the  larvae  could  be  re¬ 
placed  only  when  bent  back  to  the  U-shape.  Perhaps  this  phenomenon  pro¬ 
vides  greater  leverage  in  forcing  the  rasp  laden  head  against  the  surrounding 
wood  tissue.  Due  to  the  minute  oral  opening  and  reduced  mouthparts,  it  is 
probable  that  nutrients  must  be  ingested  in  a  liquid  form,  but  it  is  not 
clearly  understood  whether  this  is  done  by  simply  breaking  down  the  sur¬ 
rounding  wood  cells  and  ingesting  fermenting  sap  or  by  reducing  cellulose 
material  to  liquid  form  by  secretion  of  a  digestive  enzyme.  Furthermore,  the 
larval  chamber  is  devoid  of  the  fecal  pellets  or  coarse  frass  that  would  re¬ 
sult  from  ingestion  of  solid  food.  The  only  solid  waste  material  is  a  wet, 
tightly  packed,  very  fine  sawdustlike  material  stored  on  two  sides  of  the 
larval  chamber.  This  material  also  contains  the  cast  larval  skins.  Growth 
from  egg  to  mature  larva  requires  10  to  11  months.  The  same  larval  cham¬ 
ber  is  used  by  the  pupa;  the  pupal  stage  lasts  2  to  3  weeks.  Adults  have 
normal  mandibles  and  chew  their  way  3  to  6  mm  to  the  surface,  leaving  a 
round  exit  hole. 

Remarkably,  D.  lewisi  can  develop  from  egg  to  adult  in  a  small  oval 
chamber  with  no  visible  entrance  or  exit  holes,  no  waste  needs  to  be  ex¬ 
pelled,  and  no  evidence  of  the  species’  existence  in  the  tree  is  seen  until  the 
adult  emerges  from  a  telltale  exit  hole.  The  cryptic  habits  and  rather 
limited  environmental  niche  may  explain  why  the  species  has  not  been  col¬ 
lected  in  the  United  States  before  1976.  On  the  other  hand,  the  recent  dis¬ 
covery  might  simply  be  because  of  a  recent  introduction. 
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SOCIETY  NEWS 


The  Idaho  Entomology  Group.-The  Idaho  Entomology  Group  was  started  in 
1974  as  an  informal  association  to  bring  together  interested  professional  and  amateur 
entomologists.  Although  intended  for  people  within  the  state,  34  of  the  group  s  88 
members  are  from  other  states,  ranging  from  Oregon  to  North  Carolina.  A  monthly 
newsletter,  detailing  group  activities  such  as  field  trips  and  meetings  and  other  notes 
of  interest,  is  sent  to  all  members  who  have  donated  $3.00  annually  for  its  printing 
and  mailing.  Current  editor  is  Dr.  Charles  Baker,  5315  Belair,  Boise,  Idaho  83705. 
President  is  Dr.  Robert  Saunders,  3968  Summerset  Way,  Boise,  Idaho  83705.  Either 
may  be  contacted  regarding  membership  or  the  newsletter. 

— G.  A.  Shook,  W.  H.  Clark 


NOTICE  OF  MEETING 


A  joint  meeting  of  the  Idaho  Entomology  Group,  the  Washington  State  Ento¬ 
mological  Society  and  the  Oregon  Entomological  Society  will  be  held  April  14, 
1979,  at  the  College  of  Idaho,  Caldwell,  Idaho,  in  the  Boone  Science  Hall.  Field 
trips’ will  be  scheduled  for  Friday  the  13th  and  Sunday  the  15th,  weather  permitting. 
The  entomology  collection  of  the  College’s  Museum  of  Natural  History  will  be 
available  for  work  or  visitation.  Interested  persons  may  contact  Bill  Clark,  6305 
Kirkwood  Rd.,  Boise,  Idaho  83705  for  further  information. 

-W.  H.  Clark,  G.  A.  Shook 
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NORTH  AMERICAN  DISTRIBUTION  OF  COCCINELLA  U. 
UNDECIMPUNCTATA  L.  (COLEOPTERA:  COCCINELLIDAE) 

W.  Y.  Watson 

Department  of  Biology,  Wilfrid  Laurier  University, 

Waterloo,  Ontario,  Canada  N2L  3C5 

The  recorded  distribution  of  Coccinella  u.  undecimpunctata  L.  indicates 
that  it  is  found  in  North  America  in  two  widely  separated  areas.  In  the  east 
it  is  found  along  the  Atlantic  Coast,  the  St.  Lawrence  Valley  and  as  far 
west  as  the  western  end  of  Lake  Ontario  (Brown  1962;  Hicks  1971).  A  sepa¬ 
rate  and  unrelated  introduction  has  taken  place  on  the  west  coast  (Russel 
1968;  Belicek  1976). 

The  following  are  records  of  recovery  points  additional  to  those  re¬ 
corded  earlier.  They  extend  the  known  distribution  (Fig.  1)  of  this  species 
significantly  and  give  some  indication  how  the  species  may  have  been  intro¬ 
duced  into  the  more  inland  areas. 

New  York  State:  East  Marion,  1944;  Greenport,  1944;  Ghent,  1968;  Ithaca,  1969; 
Orient,  1931;  Riverhead,  1957;  Rossie,  1963.  Massachusetts :  Lynn  Beach,  1925.  New 
Brunswick:  Fundy  National  Park,  1954.  Ontario:  Collingwood,  1973;  Guelph,  1977; 
Harrow,  1977;  London,  1969;  Manitoulin  Is.,  1968;  Port  Stanley,  1973;  Toronto,  1972; 
Waterloo,  1974.  Prince  Edward  Is.:  Brackley  Beach,  1940.  Quebec:  Baie  St.  Paul, 
Becancour,  1968;  Berthierville,  1970;  Richelieu,  1968;  St.  Augustin,  1971;  St.  Louis, 
1970;  St.  Foy,  1969;  Sorasboro,  1965. 

Specimens  collected  in  1967  in  the  Montreal  area  were  taken  from  corn 
growing  adjacent  to  the  St.  Lawrence  Seaway  shipping  canal.  The  Toronto 
specimens  were  collected  on  the  islands  in  the  harbour  area.  Those  from 


Fig.  1.  Distribution  of  C.  u.  undecimpunctata  in  eastern  North  America. 
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Collingwood  and  Port  Stanley  were  picked  from  Melilotus  sp.  growing 
along  the  waterfront.  And  finally,  the  Manitoulin  Island  collection  was 
made  from  weeds  on  the  southwest  side  of  the  island  along  the  shores  of 
Lake  Huron. 

C.  u.  undecimpunctata  appears  to  have  been  restricted  to  the  northeastern 
coastal  part  of  the  continent  and  the  St.  Lawrence  valley  until  some  time 
in  the  late  1950’s  when  it  began  to  appear  at  more  inland  stations  along  the 
Great  Lakes.  The  saline  conditions,  suggested  as  necessary  by  Dobzhanskv 
(1931),  do  not  seem  to  be  essential  for  the  species  was  well  established  be¬ 
fore  1962  at  Montreal  (Roberts  1962),  where  contact  with  salt  water  is  not 
possible.  Records  west  of  Montreal  have  all  occurred  since  1957  when  the 
St.  Lawrence  Seaway  opened  the  Great  Lakes  system  to  maritime  shipping. 
The  evidence  suggests  that  C.  u.  undecimpunctata  has  been  moved  inland 
and  introduced  at  a  number  of  locations  along  the  Great  Lakes. 

The  records  from  south-western  Ontario  (Guelph,  Harrow,  London, 
Waterloo)  indicate  that,  having  been  introduced,  the  species  has  become 
established  and  has  spread  into  more  inland  areas.  The  central  New  York 
state  records  may  have  resulted  from  a  movement  south  from  the  Great 
Lakes  or  a  slower  movement  westward  from  the  original  coastal  points  of 
introduction.  If  the  latter  is  the  case,  some  60  years  have  been  required  for  a 
shift  of  640  kilometres  across  the  mountain  barriers.  This  contrasts  mark¬ 
edly  with  the  movement  from  Montreal,  Quebec  to  Manitoulin  Island, 
Ontario,  a  distance  by  water  of  1760  kilometres  in  less  than  20  years. 

The  rapid  spread  in  the  Great  Lakes  basin  suggests  that  the  movement 
mechanisms  responsible  for  the  distribution  of  C.  u.  undecimpunctata  were 
artificial  rather  than  natural. 

The  western  occurrence  of  this  introduced  species  will  be  interesting  to 
watch.  At  present  the  distribution  is  local  around  Seattle,  Washington 
(Russel  1968)  and  Vancouver,  B.C.  (Belicek  1976). 

I  thank  Dr.  L.  L.  Pechuman,  Mr.  R.  Morrissette  and  Mr.  W.  Edmonds  for 
providing  some  of  the  records. 
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A  NEW  SPECIES  OF  ACTENODES  FROM  THE 
UNITED  STATES  WITH  A  KEY  TO  THE  SPECIES 
(COLEOPTERA:  BUPRESTIDAE)1 

G.  H.  Nelson2 

Department  of  Anatomy,  Kansas  City  College  of  Osteopathic  Medicine, 

Kansas  City,  MO  64124 

Abstract 

A  new  species,  Actenodes  davidi,  from  Missouri,  Mississippi,  and  Texas 
is  described,  and  a  key  to  the  species  of  Actenodes  found  in  North  America 
north  of  Mexico  is  included. 


A  reexamination  of  Actenodes  specimens  associated  with  Gleditsia  tria- 
canthos  Linnaeus  indicates  that  they  are  not  conspecific  with  A.  mendax 
Horn,  as  assumed  by  Nelson  and  Westcott  (1976),  but  are  a  new  species 
known  now  from  Missouri,  Texas,  and  Mississippi.  A.  mendax  is  found  in 
Texas,  New  Mexico,  Arizona,  and  northern  Mexico,  associated  primarily 
with  Prosopis  spp. 

Appreciation  is  extended  to  the  following  individuals  for  the  loan  of 
specimens:  W.  F.  Barr,  Univ.  of  Idaho  [WFBC];  D.  H.  Kavanaugh,  Calif. 
Acad.  Sci.  [CASC];  J.  M.  Kingsolver,  U.  S.  Nat.  Mus.  Natur.  Hist.;  G.  V. 
Manley,  La  Ceiba,  Honduras  [GVMC];  S.  G.  Wellso,  Michigan  St.  Univ.; 
and  especially  to  W.  F.  Barr  and  the  publications  committee  of  the  Flor¬ 
ida  Div.  of  Plant  Ind.  for  their  helpful  comments  concerning  the  manu¬ 
script. 


Actenodes  davidi  Nelson,  new  species 
(Figs.  1-3) 

Diagnosis.  Moderately  robust,  convex  above  and  below,  elytra  nar¬ 
rowing  from  near  middle;  moderately  shiny,  greenish,  bronzy  brown  above 
and  below,  front  of  head  in  male  with  faint  aeneo-cupreous  tint;  eyes  sepa¬ 
rated  on  vertex  by  not  more  than  combined  lengths  of  antennal  segments 
3  and  4;  metatibia  with  area  of  condensed  setae  at  middle  of  outer  border. 

Description,  holotype  female  (Fig.  1).  Greenish,  bronzy  brown  above  and  below, 
with  more  vivid  greenish  hue  on  head  and  tarsi  and,  when  viewed  in  different  lights, 
purplish-rose  tints  on  antennal  sockets,  base  of  antennae,  scutellum,  and  some  areas 
of  thoracic  sternites. 

Head  with  front  flat,  glabrous;  punctations  moderately  coarse  and  dense,  be¬ 
coming  less  dense  on  upper  front  and  less  coarse  on  vertex;  oblique  carina  above 
antennal  sockets;  surface  with  smooth  areas  at  midline  on  vertex  and  as  chevron  on 
upper  front;  clypeus  with  sinuate  margin;  antennae  short,  serrate  from  fourth  seg- 


'Contribution  No.  421,  Bureau  of  Entomology,  Division  of  Plant  Industry,  Florida  De¬ 
partment  of  Agriculture  and  Consumer  Services,  Gainesville,  FL  32602. 

•Research  Associate,  Florida  State  Collection  of  Arthropods,  Division  of  Plant  Industry, 
Florida  Department  of  Agriculture  and  Consumer  Services. 
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ment  apically,  segment  1  twice  as  long  as  2,  3  is  1.5  as  long  as  2,  4  subequal  to  2,  from 
5  to  11  shorter;  eyes  separated  on  vertex  by  about  0.66  their  greatest  width. 

Pronotal  width  twice  the  length,  distinctly  wider  at  base  than  at  apex;  lateral 
margins  divergent  at  base  and  converging  toward  narrowest  at  anterior  angles;  basal 
margin  bisinuate  with  broadly  rounded  median  lobe;  anterior  margin  straight;  disk 
convex,  glabrous,  densely  punctate  and  finely  transversely  rugose  toward  sides  be¬ 
coming  impunctate  toward  midline.  Scutellum  triangular,  acuminate  at  apex,  sur¬ 
face  convex,  finely  alutaceous. 

Elytra  slightly  wider  than  pronotum,  length  slightly  more  than  twice  the  width; 
sides  parallel  from  humeral  angles  to  apical  half,  then  serrate  and  obliquely  con¬ 
verging  to  apex;  disk  convex  with  slight  basal  depressions  and  with  vague  longitu¬ 
dinal  costae;  surface  glabrous,  shiny,  rather  uniformly  densely  punctate,  weakly 
rugose  basally  and  laterally. 

Ventral  surface  nearly  glabrous,  densely  finely  punctate,  with  weak  sinuate 
raised  lines  on  thoracic  sternites  and  longitudinally  on  last  visible  abdominal  ster- 
nite,  impunctate  areas  apparent  along  posterior  and  anterior  margins  of  contiguous 
abdominal  sternites;  prosternum  with  anterior  margin  truncate;  protibiae  slightly 
arcuate,  meso-  and  metatibiae  straight,  all  unarmed,  metatibiae  with  moderately 
dense  brush  of  setae  at  middle  of  outer  margin;  lateral  margin  of  last  visible  abdom¬ 
inal  sternite  with  strong  tooth  midway  to  apex,  apex  truncate. 

Length  13.0  mm;  width  5.4  mm. 

Allotype  male  (Fig.  2).  Similar  to  female,  but  differs  as  follows:  head  with  aeneo- 
cupreous  tint;  pro-,  meso-  and  metatibiae  with  row  of  small  teeth  on  inner  margin. 

Length  14.0  mm;  width  5.6  mm. 

Male  genitalia  (Fig.  3).  Similar  to  A.  mendax  but  lateral  lobes  more  dilated 
toward  apex. 

Type  locality.  MISSOURI:  Jackson  Co.,  Lee’s  Summit. 

Type  material.  4  females,  1  male.  Holotype  female,  type  locality,  18-VII-47, 
B.  E.  White,  on  foliage  Gleditsia  triacanthos  L.  [CASC];  allotype  and  1  paratype 
female,  MISSOURI:  Jackson  Co.,  Raytown,  24-VI-75,  D.  E.  Nelson,  in  swimming 
pool  under  G.  triacanthos  tree  [GHNC];  1  paratype  female,  MISSISSIPPI:  Grenada 
Co.,  Grenada,  9-VI-70,  Charles  Bryson  [WFBC];  1  paratype  female,  TEXAS:  Brazos 
Co.,  College  Station,  10-VI-64,  S.  G.  Wellso,  on  G.  triacanthos  [GVMC]. 

One  atypical  female,  not  designated  a  paratype,  was  collected  in  TEXAS:  Brazos 
Co.,  College  Station,  ll-VII-64,  S.  G.  Wellso,  emerged  from  G.  triacanthos.  In  gen¬ 
eral  shape  it  looks  like  A.  mendax,  but  its  sculpture  is  more  like  A.  davidi  and  since 
its  host  was  honey  locust,  it  is  possibly  the  latter,  but  might  be  a  hybrid  of  the  2.  This 
specimen  and  the  paratype  from  Texas  were  recorded  as  Actenodes  mendax  by  Wellso 
(1973). 

Variation.  Not  much  variation  was  seen  in  the  5  specimens  of  the  type  series.  The 
front  of  the  head  in  1  female  has  aeneo-cupreous  tints,  as  in  the  male.  The  4  females 
vary  from  13.0  to  15.5  mm  long  and  from  5.4  to  6.0  mm  wide. 

Comparisons.  This  species  is  similar  to  A.  mendax  Horn  and  A.  ari- 
zonica  Knull.  They  differ  as  follows:  in  general  shape,  A.  mendax  and 
A.  arizonica  appear  slightly  more  robust  with  the  elytra  beginning  to  con¬ 
verge  near  apical  third  (Fig.  4),  in  A.  davidi  the  elytra  begin  converging  near 
midpoint  (Figs.  1,  2);  male  with  front  of  head  bright  cupreous  in  A.  mendax, 
bright-green  behind  clypeus  in  A.  arizonica,  but  in  A.  davidi  front  has  only 
faint  aeneo-cupreous  tint;  surface  less  chagreened,  therefore  more  shiny  than 


Figs.  1-3,  Actenodes  davidi,  new  species.  1)  holotype  female,  dorsal  view; 
2)  allotype  male,  dorsal  view;  3)  male  genitalia,  dorsal  view  (left),  ven¬ 
tral  view  (right),  (line  =  2  mm  for  Fig.  3). 

Fig.  4,  Actenodes  mendax  Horn,  female,  dorsal  view  (15.2  mm).  Photo¬ 
graphs  by  W.  W.  Glosser,  Kansas  City  College  of  Osteopathic  Med. 
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in  either  A.  mendax  or  A.  arizonica.  Posterior  border  of  metatibiae  in  A. 
mendax  and  A.  davidi  with  an  area  of  condensed  setae  near  middle  which  is 
lacking  in  A.  arizonica.  Both  A.  mendax  and  A.  arizonica  prefer  Prosopis 
while  A.  davidi  prefers  Gleditsia. 

This  species  is  named  in  honor  of  my  son,  David  Nelson,  who  has  spent 
many  hours  collecting  with  me  and  who  collected  2  of  the  type  series. 

The  following  key  to  the  species  of  Actenodes  found  in  North  America 
north  of  Mexico  includes  some  features  from  keys  in  Fisher  (1942)  and 
Knull  (1964). 


Key  to  the  Species  of  Actenodes 


1.  Elytra  with  green  or  cupreous  spots  or  fasciae  .  2 

T.  Elytra  without  green  or  cupreous  markings .  4 


2(1).  Elytra  with  distinct,  round,  green  or  cupreous  spots  (south¬ 
eastern  U.S.) .  A.  auronotata  (Laporte  and  Gory) 

2'.  Elytra  with  more  or  less  distinct,  transverse,  zigzag,  greenish 

or  cupreous  fasciae  (southwestern  U.S.) .  3 

3(2').  Posterior  angles  of  pronotum  converging,  smaller  species 

(usually  less  than  12  mm  long) . A.  flexicaulis  Schaeffer 

3'.  Posterior  angles  of  pronotum  diverging,  larger  species  (usu¬ 
ally  more  than  12  mm  long) .  A.  calcarata  (Chevrolat) 

4(1'.)  Elytra  uneven  (eastern  to  midwestern  U.S.)  .  5 

4'.  Elytra  even  (southwestern  U.S.,  except  for  A.  davidi) .  6 

5(4).  Fourth  segment  of  antenna  strongly  triangular,  nearly  twice 

as  wide  as  third,  following  segments  transverse . A.  acornis  (Say) 

5'.  Fourth  segment  of  antenna  slightly  triangular,  slightly  wider 

than  third,  following  segments  not  transverse .  A.  simi  Fisher 

6(4').  Metatibia  with  are^  of  condensed  setae  at  middle  of  outer 

border,  males  without  bright  green  above  clypeus  .  7 

6'.  Metatibia  without  area  of  condensed  setae  at  middle  of  outer 

border,  males  with  bright  green  above  clypeus  . A.  arizonica  Knull 

7(6).  Eyes  on  vertex  separated  by  distinctly  more  than  length  of 

third  antennal  segment  .  8 

7'.  Eyes  on  vertex  separated  by  less  than  length  of  third  antennal 

segment . A.  mimica  Knull 

8(7).  Eyes  on  vertex  separated  by  slightly  more  than  length  of  third 
and  fourth  antennal  segments  combined;  elytra  more  robust, 
converging  from  near  apical  one  third,  surface  less  shiny;  head 

of  male  with  front  bright  cupreous  (southwestern  U.S.) . 

. A.  mendax  Horn 

8'.  Eyes  on  vertex  separated  by  not  more  than  length  of  third  and 
fourth  antennal  segments  combined;  elytra  converging  from 
near  middle,  surface  more  shiny;  head  of  male  without  bright 
cupreous  (midwestern  and  southern  U.S.  and  Texas)  ....A.  davidi  sp.n. 
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ADULT  BEETLES  AS  FOOD 


Two  minor  items  of  diet  of  Tzeltal-speaking  Mayan  inhabitants  of  Chiapas,  Mex¬ 
ico  are  the  adults  of  the  giant  buprestid,  Euchroma  gigcmtea  (L.)  and  the  ceramby- 
cid  Plagiohammus  ornator  Bates.  The  first  is  a  common  species,  the  second  quite  rare. 
They  are  both  dry-roasted  over  an  open  flame.  Only  adults  are  eaten  as  far  as  I  can 
determine.— Peter  Hubbell,  P.O.  Box  40905,  University  Station,  Tucson,  AZ  85704. 
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TECHNIQUES  FOR  THE  DISSECTION  AND  MOUNTING 
OF  THE  MALE  (AEDEAGUS)  AND  FEMALE 
(SPERMATHECA)  GENITALIA  OF  THE 
CHRYSOMELIDAE  (COLEOPTERA) 

Eric  H.  Smith 

Field  Museum  of  Natural  History,  Chicago,  IL  60605 

Abstract 

Techniques  for  the  dissection  and  mounting  of  the  aedeagus  and  sper- 
matheca  of  Chrysomelidae  are  described  in  detail.  The  major  advantage  of 
these  techniques  is  the  relatively  short  preparation  time  required  per  speci¬ 
men,  about  10  minutes  for  a  male  or  about  15-20  minutes  for  a  female.  Tech¬ 
niques  for  the  elimination  of  air  bubbles  within  the  genitalia  are  given.  The 
appendix  lists  solutions/reagents,  supplies  needed  and  several  sources,  and 
techniques  for  making  dissecting  tools. 


There  is  an  increasing  reliance  on  the  characters  provided  by  the  male 
and  female  genitalia  in  the  classification  and  determination  of  many  groups 
of  chrysomelid  beetles.  The  method  described  by  Arnett  (1947)  for  male 
genitalia  and  that  suggested  by  G.  A.  Samuelson  (pers.  comm.)  for  the  sper- 
matheca  are  general  guides  whose  specific  steps  must  be  added  by  trial  and 
error.  I  have  greatly  modified  and  refined  these  procedures  into  techniques 
whose  major  advantage  is  the  relatively  short  preparation  time  required 
per  specimen  for  routine  dissection  and  mounting  (male,  about  10  minutes; 
female,  about  15-20  minutes). 

Although  I  have  used  these  techniques  primarily  for  the  flea  beetles 
(Alticinae),  I  have  also  used  them  for  the  examination  of  the  genitalia  in 
most  other  chrysomelid  subfamilies  and  for  some  other  beetle  families. 
These  techniques  have  been  used  for  beetles  primarily  in  the  size  range  of 
1-13  mm  in  length,  but  mostly  in  the  2-6  mm  range  where  the  aedeagus  may 
be  as  short  as  about  0.7  mm  and  the  spermatheca  about  0.25  mm  long. 

Powell  (1941)  found  that  in  the  North  American  Chrysomelidae  (sub¬ 
families  Alticinae,  Lamprosominae,  Megascelinae,  and  Sagrinae  were  not 
studied),  the  male  genitalia  are  heavily  chitinized.  I  can  add  that  in  the  Alti¬ 
cinae,  both  the  aedeagus  and  the  spermatheca  are  usually  heavily  sclero- 
tized.  There  is  no  apparent  distortion  in  morphology  when  the  techniques 
described  below  are  used. 


Terminology  and  Morphology 

I  use  the  term  aedeagus  to  mean  both  the  median  lobe  and  the  tegmen, 
as  defined  by  Sharp  and  Muir  (1912);  see  Figures  la  and  lb.  The  major  refer¬ 
ence  on  male  genitalia  for  the  chrysomelids  of  North  America  is  the  one  by 
Powell  (1941)  cited  above.  These  are  the  two  basic  references  for  male  geni¬ 
talia,  and  both  have  good  bibliographies. 

There  is  apparently  no  comparative  or  comprehensive  work  for  the  sper¬ 
matheca  of  North  American  chrysomelids,  a  structure  not  included  by  Tan- 
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ner  (1927)  in  his  studies  of  female  beetle  genitalia.  However,  Spett  and 
Lewitt  (1926)  give  a  fairly  representative  survey  of  European  species. 
Labeled  figures  and  brief  descriptions  of  morphology  are  given  by  Lindroth 
and  Palmen  (1970)  and  Samuelson  (1966,  1973).  The  basic  morphological 
features  are  indicated  in  Figure  2. 

Determination  of  Sex 

The  sex  of  almost  all  flea  beetles  and  many  other  chrysomelids  can 
be  determined  by  examination  of  the  5th  visible  abdominal  sternite  (apical 
ventral  plate).  In  males  (Figure  3),  paired  indentations  on  the  apical  mar¬ 
gin  delimit  a  median  lobe  (usually  concave)  and  the  apical  margin  is  sur¬ 
rounded  by  the  apical  margin  of  the  pygidium  (apical  tergite  or  dorsal 
plate).  In  females  (Figure  4),  the  apical  margin  is  evenly  rounded  or  smooth 
and  it  is  not  surrounded  by  the  pygidium. 


Dissection  Technique 

1.  After  removing  the  labels,  soften  the  beetle  bv  placing  the  mounted  specimen 
in  a  30  ml  beaker  of  distilled  water  heated  to  just  below  the  boiling  point,  for  about 
2  minutes  (beetles  longer  than  4  mm  require  more  time). 

2.  Transfer  the  beetle  to  a  drop  of  distilled  water  in  an  elliptically-grooved 
depression  slide  using  a  pair  of  watchmaker’s  forceps.  Remove  pinned  specimens  from 
their  pin.  Pointed  specimens  are  not  much  more  difficult  to  work  with  than  un¬ 
mounted  specimens. 

3.  While  holding  the  beetle  (ventral  side  up)  with  watchmaker’s  forceps,  insert  a 
hooked  minuten-pin  dissecting  needle  between  the  metacoxae  and  the  first  visible 
abdominal  segment,  sever  the  connecting  membrane,  and  gently  separate  the  abdo¬ 
men. 

4.  Place  the  abdomen  in  a  beaker  of  warm  to  hot,  but  not  boiling,  concentrated 
KOH  for  about  2  minutes  in  a  30  ml  beaker,  using  2  glass  boiling  beads;  keep  liquid 
above  7.5  ml  by  adding  distilled  water  as  required  from  a  wash  bottle. 

5.  Transfer  the  abdomen  back  to  the  water  in  the  depression  slide  dorsum  up; 
while  holding  the  basal  2-3  sternites  along  the  left  margin  with  watchmaker’s  for¬ 
ceps,  slit  the  left  tergal  margin  from  apex  to  base  with  a  minuten-pin  scalpel. 

6.  Return  the  abdomen  to  the  KOH  for  another  2-3  minutes  and  then,  if  the  ab¬ 
dominal  tissue  is  not  fairly  well  dissolved,  briefly  return  the  abdomen  to  the  KOH 
for  another  minute  or  two  as  required. 

7.  Place  the  abdomen  in  acid  alcohol  for  1-2  minutes. 

8.  Put  the  abdomen  into  the  appropriate  rinse  as  follows: 

a)  For  males,  put  the  abdomen  into  a  95*7  ETOH  rinse  for  1-2  minutes. 

b)  For  females,  if  it  is  a  routine  dissection  for  identification,  put  the  abdomen 
into  a  95 %  ETOH  rinse  for  1-2  minutes  OR  if  the  spermatheca  is  to  be  slide- 
mounted  in  Hoyer’s  for  detailed  study,  transfer  the  abdomen  from  acid  alco¬ 
hol  to  a  distilled  water  rinse  for  1-2  minutes. 

9.  While  in  the  appropriate  rinse,  separate  the  aedeagus  or  spermatheca  from  the 
tissue  residue  and  dissect  it  out,  using  watchmaker’s  forceps  and  a  hooked  minuten- 
pin  dissecting  needle. 

10.  From  the  rinse,  transfer  the  aedeagus  or  spermatheca  to  the  appropriate  medium 
for  mounting  as  follows: 

a)  Aedeagus:  if  less  than  2  mm  long,  from  a  type-specimen,  and/or  to  be  studied 
in  detail,  transfer  to  glycerine;  OR  if  longer  than  2  mm  and  it  is  a  routine 
identification,  go  directly  through  the  final  dry  mount  procedure.  For  de¬ 
tails,  see  below  under  “Mounting.” 
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b)  Spermatheca:  either  put  directly  through  the  final  mounting  procedure  for 
routine  identification  or  through  the  Hover’s  procedure  followed  by  the 
final  mounting  procedure  if  it  is  to  be  studied  in  detail.  For  details,  see  below 
under  “Mounting.” 

11.  After  the  aedeagus  or  spermatheca  is  transferred  from  the  rinse  watch  glass, 
use  watchmaker’s  forceps  to  transfer  the  abdomen  to  a  small  piece  of  paper  towel  or 
filter  paper  and  immediately  remount  it.  For  details,  see  below  under  “Mounting.” 

Transfers  and  Solutions 

All  transfers  of  the  aedeagus  alone  are  done  with  a  hooked  minuten-pin  dissecting 
needle. 

Except  for  the  final  transfer,  transfers  of  the  spermatheca  alone  are  done  with  a 
disposable  pipette  (without  bulb)  as  follows:  1)  cover  the  basal  opening  of  pipette 
with  a  slightly  moistened  index  finger,  2)  lower  the  pipette  tip  into  the  solution  next 
to  the  spermatheca,  3)  release  the  index  finger  to  permit  capillary  action  to  draw  the 
spermatheca  into  the  pipette,  and  4)  immerse  the  tip  of  pipette  into  the  next  solution 
and  use  a  very  gentle  puff  of  air  on  the  basal  end  to  complete  the  transfer. 

If  the  spermatheca  sticks  in  the  pipette,  immediately  add  a  couple  of  drops  of  the 
same  solution  to  the  basal  end;  if  this  does  not  wash  it  out,  wait  until  the  sper¬ 
matheca  comes  free  from  the  glass  and  gently  puff  again.  For  the  final  transfer  to 
slide  or  card,  use  a  hooked  minuten-pin  dissecting  needle. 

For  each  of  the  above  solutions  and  the  others  mentioned  below,  use  about  3-4 
drops  of  solution  per  appropriately  labeled  Plant  Quarantine  watch  glass,  and  keep 
it  covered  with  another  such  watch  glass.  For  additional  details,  see  appendix  under 
“Solutions.” 

Air  Bubble  Problems 

To  prevent  the  formation  of  air  bubbles  within  the  aedeagus  or  spermatheca,  make 
the  transfer  into  each  new  solution  or  medium  quickly  with  complete  submergence. 
When  the  aedeagus  is  totally  submerged,  the  basal  foramen  (ventral  opening)  should 
be  oriented  toward  the  solution’s  surface.  If  air  bubbles  form  inside  the  aedeagus, 
there  are  several  possible  ways  of  eliminating  them:  1)  while  maintaining  the  above 
orientation,  leave  the  aedeagus  under  illumination  for  several  minutes  to  gently 
warm  it;  2)  return  the  aedeagus  to  the  previous  solution  (acid  alcohol  is  particularly 
effective);  and/or  3)  while  maintaining  the  orientation,  try  to  force  the  bubble  out 
through  the  basal  foramen  by  applying  very  gentle  pressure  to  the  ventral  surface 
between  the  apex  and  bubble  but  close  to  the  bubble,  using  the  side  (not  the  point!)  of 
the  minuten-pin  dissecting  needle.  Occasionally  a  bubble  may  form  inside  the  in¬ 
ternal  sac  that  cannot  be  expelled  by  the  above  technique;  try  to  force  the  bubble 
out  through  the  apical/median  orifice  by  applying  pressure  between  the  basal  fora¬ 
men  and  the  bubble  but  close  to  the  bubble. 

Rarely,  an  air  bubble  may  form  within  the  spermatheca.  If  it  does,  try  the  follow¬ 
ing,  singly  or  in  combination:  1)  use  the  illuminator  to  warm  the  solution;  2)  back¬ 
track  to  previous  solutions;  and/or  3)  as  a  last  resort,  apply  very  gentle  pressure 
between  the  pump  end  and  the  bubble  using  the  side  of  the  minuten-pin  dissecting 
needle. 

Mounting 

Abdomen.  The  way  in  which  the  abdomen  is  mounted  is  determined  bv  how  the 
beetle  is  mounted.  The  preparation  is  done  as  follows: 

1.  If  the  beetle  is  mounted  on  a  point,  place  the  abdomen,  ventral  surface  up,  in 
a  small  drop  of  LePage’s  water  soluble  glue  on  the  point  next  to  the  specimen,  ori¬ 
ented  parallel  to  the  longitudinal  axis  of  the  beetle  and  with  the  apex  pointing  pos¬ 
teriorly  (Figure  5). 

2.  If  the  beetle  is  mounted  on  a  card,  place  the  abdomen,  ventral  surface  up,  in  a 
small  drop  of  LePage’s  glue  on  the  card  between  the  remounted  specimen  and  the 
pin,  oriented  in  the  same  axis  as  the  beetle  and  with  the  apex  pointing  toward  the  pin. 
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Fig.  1,  aedeagus:  a)  dorsal  view,  b)  lateral  view;  Fig.  2,  spermatheca; 
Fig.  3,  male  5th  abdominal  sternite;  Fig.  4,  female  5th  abdominal  sternite; 
Fig.  5,  mounting  of  abdomen  on  point. 
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3.  If  the  beetle  is  pinned,  mount  the  abdomen  as  described  for  pointed  specimens 
(Figure  5)  but  on  a  small  point  which  has  already  been  pinned  beneath  the  specimen. 
For  details,  see  below  under  “Aedeagus,  about  2  mm  or  longer.” 

Aedeagus,  less  than  2  mm  long  or  from  type-specimens.  If  the  aedeagus  is  from  a 
type-specimen  and/or  is  less  than  2  mm  long,  preparation  is  as  follows: 

1.  Transfer  it  from  the  95*7  ETOH  rinse  to  glycerine  for  1-2  minutes,  and  study. 

2.  After  study,  transfer  it  to  a  small  size  polyethylene  genitalia  vial  (for  type, 
use  large  size  vial  if  appropriate)  using  a  minuten-pin  dissecting  needle. 

3.  Add  the  stopper  bv  inserting  it  along  with  a  »2  insect  pin  (between  the  vial 
and  stopper)  to  release  any  air  pressure,  then  withdraw  the  pin  while  holding  stopper 
in  place  by  thumb. 

4.  Pin  the  vial  through  stopper  and  position  it  below  the  specimen’s  repinned 
data  labels. 

Aedeagus,  about  2  mm  or  longer.  If  the  aedeagus  is  about  2  mm  or  longer  and  to 
be  studied,  transfer  it  from  the  95%  ETOH  rinse  to  glycerine.  After  study,  return  it 
to  a  95%  ETOH  rinse  for  2-5  minutes  or  longer  if  necessary.  However,  if  the  dissection 
is  for  routine  identification,  mount  the  aedeagus  dry,  directly  from  the  95%  ETOH 
rinse. 

The  dry  mount  is  made  on  the  edge  of  a  short  mounting  point  (about  5  mm  long) 
already  positioned  below  the  corresponding  specimen  on  the  pin.  If  the  beetle  is 
pointed,  this  second  point  should  be  shorter  than  the  point  used  for  mounting  the 
beetle.  If  the  specimen  is  pinned,  the  point  should  point  toward  the  beetle’s  head  and 
its  tip  should  not  extend  beyond  the  beetle’s  head. 

The  mounting  (Figures  6a,  6b)  is  done  as  follows: 

1.  Using  an  insect  pin,  put  a  small  amount  of  LePage’s  water  soluble  glue  on 
the  edge  of  the  point  in  the  appropriate  location. 

2.  Remove  the  aedeagus  from  the  rinse  using  a  minuten-pin  dissecting  needle. 

3.  Mount  the  aedeagus  on  the  side  of  the  point  so  that:  a)  it  is  attached  or  glued 
along  its  lateral  edge  for  the  basal  1/2  of  its  length,  b)  it  is  oriented  in  the  same  plane 
as  the  point  but  approximately  parallel  to  the  point’s  longitudinal  axis,  c)  the  apex 
of  the  aedeagus  does  not  quite  extend  to  the  tip  of  the  point. 

4.  With  a  wet  fine  camel’s  hair  brush,  lightly  touch  the  junction  between  the  ae¬ 
deagus  and  glue  both  above  and  below  to  insure  adherence. 

5.  Repin  the  specimen’s  data  labels  below  this  second  point. 

This  mount  provides  maximum  protection  for  the  aedeagus  and  permits  one  to  ex¬ 
amine  the  entire  apex  as  well  as  the  dorsal,  ventral  and  lateral  surfaces  without 
the  problems  presented  by  a  genitalia  vial  mount. 

Spermatheca,  temporary  mount  in  H oyer’s.  If  the  spermatheca  is  to  be  studied  in 
detail  and/or  illustrated,  the  preparation  is  as  follows: 

1.  Transfer  it  to  diluted  Hover’s  mounting  medium  (2  drops  Hoyer’s/4  drops  dis¬ 
tilled  water,  in  a  Plant  Quarantine  watch  glass). 

2.  Allow  the  solution  to  evaporate  at  room  temperature,  shielded  from  dust, 
until  the  consistency  is  that  used  for  slide  mounting  (4-6  hours,  less  if  a  slide  drying 
tray  is  used);  if  the  Hover’s  becomes  too  thick  and/or  the  pump  collapses,  add  a  drop 
or  two  of  distilled  water  and  repeat  (if  the  pump  collapses  again,  add  2-3  drops  of 
water,  and  if  a  slide  drying  tray  was  used,  reduce  the  temperature  or  evaporate  at 
room  temperature). 

3.  Mount  it  in  Hoyer’s  and  allow  slide  to  dry  for  5  days  on  a  slide  drying  tray 
(about  45°C). 

4.  After  study  and/or  illustration,  soak  the  slide  in  distilled  water  to  dissolve 
the  Hoyer’s. 

5.  Rinse  the  spermatheca  in  distilled  water  for  2-5  minutes. 

6.  Transfer  it  to  95%  ETOH  for  2-5  minutes. 

Spermatheca,  final  mount. 

1.  Transfer  the  spermatheca  from  95%  ETOH  to  carbo-xylene  (or  to  100%  ETOH) 
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for  1-2  minutes,  and  then  to  xylene  for  about  one  minute.  If  the  pump  collapses,  re¬ 
turn  the  spermatheca  to  95 9f  ETOH  and  repeat  the  procedure  but  leave  it  in  the  ETOH 
and  carbo-xylene  for  a  longer  time;  rarely  will  it  need  to  be  returned  to  distilled 
water  or  acid  alcohol. 

2.  Transfer  it  with  a  minuten-pin  dissecting  needle  to  a  slightly  diluted  drop  of 
Turtox’s  Permamount  mounting  medium  on  a  3  X  7  mm  paper  card  (for  pointed  speci¬ 
mens;  otherwise,  use  a  proportionately  larger  card)  which  has  previously  been  sealed 
for  2/3  its  length  with  diluted  clear  nail  polish. 

3.  Position  as  in  Figure  7,  with  the  posterior  or  pump  end  towards  the  unsealed 
part  of  the  card.  During  positioning,  add  additional  xylene  as  needed  with  a  fine 
camel’s  hair  brush. 

4.  Add  a  small  rectangle  of  cover  glass  (about  2.5  X  3-4  mm  for  pointed  speci¬ 
mens;  otherwise,  use  a  proportionately  larger  rectangle)  using  watchmaker’s  forceps. 
Cut  these  in  advance  from  rectangular  cover  slips  with  a  diamond  pencil. 

5.  Add  additional  Permamount  around  the  edges  of  the  cover  slip. 

6.  Pin  through  the  unsealed  portion  of  the  card  (Figure  7)  and  position  it  below 
the  specimen. 

7.  Repin  the  data  labels  below  the  card. 

Suggestions  and  Modifications 

Suggestions.  There  are  two  easy  methods  for  markedly  reducing  the  time 
required  per  specimen  for  preparation,  and  these  2  methods  may  be  used 
separately  or  together.  Both  methods  take  advantage  of  preparing  more  than 
one  specimen  at  the  same  time.  However,  with  either  method  it  is  most  ef¬ 
ficient  to  prepare  the  genitalia  of  one  sex  at  a  time  because  of  the  varying 
complexities  of,  and  the  length  of  time  required  by,  the  different  final 
mounting  procedures.  One  method  is  to  set  up  several  series  of  the  solu¬ 
tions/reagents  described  above.  The  other  method  is  to  treat  the  series  of 
solutions/reagents  as  a  production  line.  For  example,  when  the  abdomen  in 
acid  alcohol  is  transferred  to  its  rinse,  transfer  the  abdomen  in  KOH  to  the 
acid  alcohol  as  soon  as  it  is  ready  for  the  transfer,  etc. 

With  both  methods,  each  beetle  is  tagged  by  adding  a  differently  num¬ 
bered  piece  of  paper  to  the  pin.  If  using  the  multiple  series  method,  be  sure 
to  mark  each  watch  glass  or  beaker,  not  only  to  identify  its  contents,  but 
also  to  indicate  the  correct  beetle  association.  For  example,  I  use  “H-l  ’ 
on  the  watch  glass  to  indicate  that  its  contents  is  Hoyer’s  medium  and  that 
the  beetle  associate  is  the  specimen  which  I  have  tagged  with  the  number 
one.  When  using  the  production  line  method,  I  prepare  the  beetles  in  numeri¬ 
cal  sequence  as  indicated  by  their  tag  number;  this  tells  me  that  the  first 
abdomen  and  genitalia  ready  for  mounting  belong  to  the  specimen  tagged 
with  the  number  one,  etc. 

Modifications.  When  preparing  the  aedeagus  or  spermatheca  of  flea 
beetles  or  other  beetles  longer  than  6  mm,  the  length  of  time  required  in 
each  solution/reagent  must  be  increased.  In  general,  when  the  convection 
currents  initiated  by  placement  of  the  aedeagus  or  spermatheca  into  a  new 
solution  have  stopped,  fluid  replacement  is  nearly  complete.  Therefore, 
run  a  beetle  or  two  through  these  procedures  and  note  the  increased  time 
required  in  the  appropriate  places.  Now  you  have  these  techniques  adjusted 
for  the  beetles  of  the  size  range  in  which  you  work. 

For  most  males  that  are  longer  than  about  20  mm,  it  mav  be  more  de¬ 
sirable  to  use  and/or  modify  the  dissection /extraction  technique  which  was 
described  by  Arnett  (1947)  as  follows:  “After  the  specimen  has  been  re- 
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Fig.  6,  dry  mount  of  aedeagus  on  point:  a)  dorsal  view,  h)  lateral  view; 
Fig.  7,  final  card  mount  of  spermatheca. 
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laxed,  the  genitalia  are  removed  by  holding  the  specimen  between  the  thumb 
and  forefinger  under  low  power  of  the  binocular  microscope  and  extracting 
the  genitalia  by  means  of  a  finely  ground  insect  pin.  Care  must  be  taken  not 
to  cut  or  pierce  the  structures  with  the  pin.  If  the  specimen  is  thoroughly 
relaxed,  the  genitalia  will  easily  pull  out  to  a  point  where  it  may  be  cut 
off  with  fine  scissors  or  pulled  off  with  a  pair  of  forceps.”  Arnett’s  method 
then  is  followed  by  the  clearing  and  mounting  techniques  used  above. 

Each  beetle  group  has  its  own  peculiarities  or  problems  which  may 
necessitate  modification  of  the  techniques  described  here.  For  example,  in 
some  groups  the  aedeagus  is  so  lightly  sclerotized  that  staining  is  required 
to  accentuate  structures  before  study  is  possible. 
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Appendix 


Solutions /Reagents 

The  stock  solutions  of  the  first  7  items  listed  below  should  be  stored  in  dropper 
bottles.  The  remaining  8  are  either  stored  in  another  kind  of  container  or  are  mixed 
just  prior  to  use  in  the  appropriate  glassware,  as  is  indicated  after  their  entry  below. 

1.  Acid  Alcohol  (1  part  glacial  acetic  acid  to  3  parts  of  709r  ETOH) 

2.  Carbo-xylene  (1  part  dry  carbolic  acid  to  1  part  xylene) 

3.  Distilled  water;  also  stored  in  wash  bottle 

4.  959r  ETOH  (ethyl  alcohol);  also  stored  in  wash  bottle 

5.  10097  ETOH 

6.  Ethyl  Acetate 

7.  Xylene 

8.  Concentrated  KOH:  mix  5  pellets  KOH/15  ml  distilled  water  in  30  ml  beaker 
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9.  Diluted  Hoyer’s:  mix  2  drops  distilled  water  to  4  drops  of  Hoyer’s  in  a  Plant 
Quarantine  watch  glass 

10.  Diluted  Clear  Nail  Polish:  mix  3  parts  clear  nail  polish  to  1  part  ethyl  ace¬ 
tate,  store  in  original  bottle  with  brush 

11.  Elmer’s  Glue-All:  store  in  original  container 

12.  Permamount  Mounting  Medium:  store  in  balsam  bottle 

13.  LePage’s  water-soluble  glue:  store  in  balsam  bottle 

14.  Glycerine:  store  in  wide-mouth  bottle 

15.  KOH  pellets  (potassium  hydroxide):  store  in  air-tight  container 
Supplies 

The  supplies  listed  below  are  arranged  alphabetically.  After  each  description, 
the  suppliers  (represented  bv  capital  letters)  and  their  respective  catalogue  numbers 
(if  available)  are  given.  A  list  of  selected  suppliers  follows  this  list  of  supplies. 

If  more  than  one  supplier  is  listed,  it  means  that  each  carries  a  comparable  prod¬ 
uct.  An  asterisk  indicates  products  I  use;  it  indicates  personal  experience  only,  not 
endorsement. 

Less  expensive  items  can  often  be  substituted  for  those  listed  below.  However,  I 
have  found  that  those  listed  provide  both  long  term  dependability  and  ease  of  use. 

Bead,  glass  boiling:  Pyrex,  6  mm  diameter. 

E:  #72-5406;  H:  a  17W5008 

Beaker,  Pyrex  glass:  30  ml  (need  2) 

E:  a 72-1205;  F:  17-57-1;  H:  #17W4000 

Bottle,  balsam:  wide  mouth,  Wheaton  400,  with  glass  applicator  rod  and  ground 
glass  cap:  size  45  ml  (need  2) 

E:  #71-6700;  F:  a  17-525 

Bottle,  glass  dropper:  Army  type,  Wheaton,  flint  glass,  pipette  ground  in  and  rubber 
bulb:  4  oz  (120  ml)  (need  7) 

E:  a  71-6466 

Bottle,  wash:  Nalgene,  one-piece,  screw  closure,  polyethylene,  1,000  ml  (need  2) 

F:  #17-566-6;  H:  #18W4078 

Brush,  a ()()()()  Camel’s  hair:  (need  2) 

Art  or  drafting  supply  store 

Cover  slips,  rectangular:  22  X  40  mm,  thickness  1 
A:  #3316;  E:  #63-3121;  H:  #14W3127 

Cover  slips,  round:  size  1/2"  (12  mm).  No.  0,  thickness  1. 

A:  a 3350;  E:  a 63-3020 

Forceps,  pinning:  (need  1) 

H:  a  14W0241 

Forceps,  watchmaker’s:  stainless  steel,  Dumont  Inox  No.  5,  4  1/4"  long  (need  2) 

A:  #6439;  D:  #4524;  E:  #62-4684;  H:  #14W1410;  *Other  Source 
Gauze,  wire:  4  X  4"  (need  1) 

E:  a  70-6890 

Glue,  LePage’s: 

Discount,  drug,  grocery,  hardware  stores 
Glue-All,  Elmer’s: 

Discount,  drug,  grocery,  hardware  stores 

Lamp,  alcohol:  Wheaton,  with  ground  glass  cap,  size  4  oz.  (need  1) 

E:  #70-6602;  H:  #17W0206 

Minuten  pin,  stainless  steel:  15  mm  long,  0.20  mm  in  diameter 
B;  D:  #1204S 

Paper,  card:  100%  rag,  linen  ledger,  long  grain,  36  lbs. 

Other  source 
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Pencil,  diamond  point:  sharp  diamond  chip  mounted  on  metal  in  6”  hexagonal  alum¬ 
inum  handle  (need  1) 

*A:  #6540 

Pipette,  glass  disposable:  (Pasteur  pipettes)  Pvrex,  size  5  3/4"  long 
A:  #4640;  E:  #73-6060;  F:  #29-252-1:  H:  #17W1140 
Slide,  elliptically-grooved  depression:  micro  culture  slide,  76  X  26  mm,  5  mm  thick, 
polished  plate  glass  with  polished  oval  concavity  44  mm  long  X  14  mm  at 
widest  portion  X  2  mm  deep  (need  1) 

G:  #7048 

Slide,  one-end  frosted  microscope:  size  25  X  75  mm,  thickness  0.97  to  1.07  mm,  one 
end  frosted  one  side. 

*A:  #3050;  E:  #62-2010;  H:  #14W3508 
Stick,  wooden  applicator:  made  of  selected  hardwood,  round,  15.2  cm  (6")  long 
E:  #  70-6865;  F:  #75-846;  *Other  source 

Tripod:  iron  ring  6  1/4"  outside  diameter  with  copper  alloy  legs  which  must  be  cut 
to  4  1/4"  long  (need  1) 

E:  #70-6972;  H:  #  15W0730 

Vial,  polyethylene  genitalia:  small  size  4.5  X  14  mm,  large  size  6x16  mm 
C 

Watch  glass,  Plant  Quarantine:  U.  S.  Bureau  of  Plant  Industry  model,  similar  to 
Syracuse,  27  mm  outside  dia.,  20  mm  inside  dia.  X  8  mm  deep,  beveled  surface  is 
ground  matte  (need  2  doz) 

G:  #9850 

Suppliers 

The  suppliers  listed  below  were  selected  because  they  sell  to  individuals,  have 
low  minimum-order  amounts,  and  their  catalogues  are  readily  available.  They  are 
listed  alphabetically  and  each  has  been  assigned  an  upper-case  reference  letter. 

A.  Clay  Adams,  Div.  of  Becton,  Dickinson  &  Co.,  Parsippany,  NJ  07054,  (201) 
887-4800.  ” 

B.  Clair  Armin,  191  W.  Palm  Ave.,  Reedlev,  CA  93654,  (209)  638-3729. 

C.  Arthropod  Specialities  Co.,  P.O.  Box  1973,  Sacramento,  CA  95809. 

D.  BioQuip  Products,  P.O.  Box  61,  Santa  Monica,  CA  90406,  (213)  322-6636. 

E.  Carolina  Biological  Supply  Co.: 

-Burlington,  NC  27215,  (919)  584-0381 

—  Powell  Laboratories  Division,  Gladstone,  OR  97027,  (503)  656-1641. 

F.  MacMillan  Science  Co.  (Turtox),  8200  South  Hoyne  Ave.,  Chicago,  IL  60620, 
(312)  488-4100;  800-621-8980. 

G.  Arthur  H.  Thomas  Co.,  Vine  Street  at  Third,  P.O.  Box  779,  Philadelphia,  PA 
19105,  (215)  627-5600. 

H.  Ward’s  Natural  Science  Establishment,  Inc.: 

—P.O.  Box  1712,  Rochester,  NY  14603,  (716)  467-8400 
—P.O.  Box  1749,  Monterey,  CA  93940,  (408)  375-7294. 

Making  dissecting  tools 

1.  Soak  6"  long,  round  wooden  applicator  sticks  overnight  in  a  jar  or  beaker  con¬ 
taining  a  1"  depth  of  water. 

2.  Next  day,  using  pinning  forceps,  insert  the  pointed  or  sharp  end  of  a  15  mm  long 
stainless  steel  minuten-pin  into  the  center  of  the  soaked  end  of  the  applicator 
stick  to  a  depth  of  about  3-3.5  mm,  and  slowly  and  carefully  remove  it  so  as  not 
to  enlarge  the  hole. 

3.  Insert  the  blunt  end  of  a  minuten-pin  into  this  hole  (#2  above)  using  pinning 
forceps,  and  insert  it  to  a  depth  of  about  5  mm.  It  may  be  desirable  to  bend  the 
minuten-pin  (#5  below)  and  possibly,  to  also  grind  it  to  make  a  scalpel  blade 
(  #7  below)  before  insertion. 
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4.  After  drying  the  tool  for  2-3  hours,  add  a  drop  of  Elmer’s  Glue-All  to  the  end 
of  the  stick  at  the  base  of  the  minuten-pin  and  let  it  dry  overnight. 

5.  Next  day,  bend  the  apical  2.5  mm  of  the  minuten-pin  to  the  desired  angle  by  grasp¬ 
ing  the  pin  with  a  pair  of  forceps  on  each  side  of  point  where  the  bend  is  to  be  made, 
and  then  bending  with  one  pair  of  forceps.  For  good  all-purpose  bends,  try  bends 
of  35°  to  45°  from  the  longitudinal  axis. 

6.  To  make  a  hooked  dissecting  needle,  bend  the  tip  of  the  minuten-pin  toward  the 
stick  with  a  pair  of  forceps. 

7.  To  make  a  scalpel  from  a  bent  dissecting  needle,  grind  the  minuten-pin  on  each 
side  from  the  bend  to  the  tip,  using  a  fine  whet  stone.  The  cutting  edge  should  be 
formed  on  the  inner  edge.  The  minuten-pin’s  tip  should  also  be  ground  sharp  on 
the  opposite  edge.  It  is  helpful  to  use  a  pair  of  forceps  to  hold  the  minuten-pin 
during  the  grinding  process. 


BOOK  NOTICES 

Western  Forest  Insects,  by  R.  L.  Furniss  and  V.  M.  Carolin.  1977.  U.  S.  Dept.  Agric. 
Misc.  Publ.  No.  1339,  vii  and  654  pp.,  illus.  (Contains  172  pages  on  Coleoptera.  Su¬ 
persedes  Insect  Enemies  of  Western  Forests,  by  F.  P.  Keen,  1938,  revised  1952,  USDA 
Misc.  Publ.  No.  273.  Available  from  Government  Printing  Office,  Washington,  DC 
20402,  $8.75.) 

Introduced  Parasites  and  Predators  of  Arthropod  Pests  and  Weeds:  A  World 
Review,  edited  by  C.  P.  Clausen.  1978.  U.  S.  Dept.  Agric.  Agric.  Handbook  No.  480, 
vi  and  545  pp.  (Available  from  Government  Printing  Office,  Washington,  DC  20402, 
$9.75.) 

Simulation  of  ecological  processes,  bv  C.  T.  de  Wit  and  J.  Goudriaan.  1978.  Hal- 
sted  Press,  Div.  of  John  Wiley  &  Sons,  Inc.,  605  Third  Ave.,  N.Y.,  NY  10016.  Paper, 
175  p„  $15.95. 
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For  inserting  rubber  stoppers  in  vials  of  alcohol :  Of  the  many  assorted  objects  I 
have  used  to  permit  the  escape  of  air  or  excess  fluid  while  pushing  the  stopper  into 
the  mouth  of  a  vial,  the  most  satisfactory  is  an  I-shaped  piece  of  flexible  plastic 
widely  used  in  clothing  stores  for  attaching  price  tags  or  instructions  to  items  of  mer¬ 
chandise.  Simply  snip  off  one  of  the  anchor  ends,  leaving  the  other  as  a  handle  on  the 
remaining  long  T-shaped  piece.  The  vertical  portion  of  the  T  is  inserted  between  the 
stopper  and  the  lip  of  the  vial  before  pushing  the  stopper  in.  The  horizontal  arm  or 
handle  makes  it  easy  to  pull  the  plastic  piece  out  after  full  insertion  of  the  stopper. 
(A  half-straightened  paper  clip  will  serve  the  purpose,  but  may  at  times  chip  the  glass 
or  scuff  the  stopper.) 

For  micro-manipulation  of  exceedingly  small  and  delicate  objects:  For  a  simple 
probe,  the  best  is  a  relatively  stiff,  tapering  hair  such  as  an  eyelash  (or  a  vibrissa  from 
some  mammalian  pet).  By  cementing  the  base  of  the  hair  into  the  tip  of  a  syringe 
needle,  and  attaching  the  base  of  the  needle  to  any  desired  handle  (paintbrush  handle, 
matchstick,  etc.),  a  very  serviceable  probe  can  be  constructed  easily.  For  comparably 
delicate  forceps,  the  best  I  know  of  are  sold  by  Macmillan  Science  Co.  (formerly 
General  Biological)  of  Chicago,  under  the  Turtox-Cambosco  trade  name.  They  are 
made  in  Germany  of  spring  steel,  and  may  be  adapted  to  various  functions  by  sharpen¬ 
ing  or  rounding  the  tips  and  by  altering  the  angle  at  which  they  are  bent  (e.g.,  if  the 
arms  are  straightened,  the  forceps  may  be  used  for  extracting  minute  eggs  or  larvae 
from  the  bottom  of  a  1-dram  vial).  In  the  catalog  they  are  listed  as  microdissection 
forceps,  but  I  find  them  much  less  useful  for  that  purpose  than  good  sharp-tipped 
stainless  steel  watchmakers’  forceps  (of  which  the  best,  in  my  opinion,  are  those  made 
by  Hamilton  Bell  in  Switzerland). 

For  micro-dissection:  The  most  useful  instrument  in  my  microdissection  kit,  with 
the  possible  exception  of  my  ultra-sharp-tipped  Hamilton  Bell  forceps,  is  simply  a 
26-gauge  syringe  needle  of  the  disposable  type  many  diabetics  discard  daily.  Mine  is 
mounted  on  a  watercolor  brush  handle.  This  serves  better  than  any  micro-scalpel  I 
have  seen,  at  least  for  my  purposes.  I  haven’t  bothered  with  iridectomy  scissors  for 
years.  A  useful  modification  is  readily  made  by  bending  the  sharp  tip  of  such  a  needle 
so  that  it  is  recurved.  In  the  microdissection  of  very  small,  smooth,  hard-bodied 
beetles  such  as  elmids  it  is  sometimes  quite  difficult  to  hold  the  body  in  place  while 
removing  some  desired  part.  My  thanks  to  Susan  Meyer  for  devising  one  helpful  in¬ 
strument  for  this:  attached  to  a  watercolor  brush  handle  is  a  piece  of  teflon  tubing 
about  20  mm  long,  3  mm  inner  diameter,  with  a  slight  notch  or  nick  on  one  side  of 
the  free  end  of  the  tubing.  The  specimen  is  held  down  by  pressing  the  notch  upon  it. 

For  dislodging  tightly-clinging  elmids  such  as  Dubiraphia,  Ancyronyx,  Macrony- 
chus,  and  Stenelmis  from  submerged  stumps,  roots,  or  logs  that  cannot  be  lifted  out 
of  the  water— try  a  toothbrush. 

—Harley  P.  Brown 
Zoology  Dept.,  Univ.  of  Oklahoma, 
Norman,  OK  73019 
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NOMENCLATURAL  NOTES  ON  THE 
AGRILINAE  (BUPRESTIDAE).  IV. 

Henry  A.  Hespenheide 

Department  of  Biology,  University  of  California,  Los  Angeles,  CA  90024 

Abstract 

Study  of  type  specimens  of  Neotropical  species  of  the  subfamily  Agrilinae  in  the 
museums  of  Prague,  Paris,  and  London  has  revealed  a  number  of  necessary  nomen- 
clatural  changes,  both  new  synonymies  and  generic  transfers,  of  species  presently 
in  or  transferred  to  or  from  the  following  genera:  Agrilodia,  Agrilus,  Amorphosoma, 
Bakerettia,  Brachys,  Callimicra,  Cyphothorax,  Diodora,  Dismorpha,  Geralius,  Hy- 
laeogena,  Leiopleura,  Lius,  Neotrachys,  Omochyseus,  Pachyschelus,  Paragrilus,  Sam- 
bomorpha,  Stenogaster,  Taphrocerus,  and  Trachys. 


During  recent  visits  to  examine  type  specimens  of  the  Agrilinae  in  the  collections 
of  the  museums  in  Prague,  Paris,  and  London,  and  in  earlier  visits  to  London,  many 
species  have  been  found  to  be  multiply  described  or  incorrectly  assigned  to  the  gen¬ 
era  in  which  they  were  originally  described.  Some  of  these  synonymies  and  generic 
transfers  have  been  published  previously  (Hespenheide  1973a,  1974a,  1974b),  but  ex¬ 
amination  of  the  types  of  Obenberger,  Gory,  Thomson,  and  Thery  during  these  more 
recent  visits  has  revealed  more.  Genera  and  species  within  genera  are  listed  alpha¬ 
betically.  Preparations  of  several  catalogues  of  Coleoptera,  as  well  as  revisionary 
studies  of  these  genera  by  the  author  require  publication  of  these  nomenclatural 
changes,  some  of  which  affect  North  American  species. 

Agrilodia  Obenberger,  1923 

Agrilodia  hirundo  (Chevrolat),  1837,  in  Silbermann  Rev.  Entomol.  5:85.  Synonyms: 
A.  pisciformis  (Chevrolat),  1837,  loc.  cit.,  New  Synonymy;  Agrilus  carus  Kerre- 
mans,  1897,  Mem.  Soc.  Entomol.  Belgique  6:57,  New  Synonymy. 

The  unique  types  of  both  of  Chevrolat’s  species  and  of  Kerreman’s  carus  are  in  the 
British  Museum,  were  compared  directly,  and  were  found  to  be  the  same  species. 

Agrilus  Curtis,  1825 

Agrilus  angustus  Chevrolat,  1835,  Col.  Mexique,  Centurie  2,  p.  137.  Synonym:  A. 
subcarinellus  Thomson,  1878,  Typi  Bupr.  Mus.  Thomson.,  p.  89,  New  Synonymy. 
The  unique  type  of  subcarinellus  is  at  Paris.  Two  specimens  in  the  British  Museum 
bear  handwritten  labels  “ angustus ,  Chevr.”  and  “Type,”  but  only  one  bears  a  red 
type  label.  The  type  of  subcarinellus  is  more  greenish,  differs  in  one  small  detail  in 
the  pubescent  pattern  on  the  elytra,  and  has  the  two  medial  depressions  of  the  thorax 
connected,  but  is  otherwise  identical  to  a  specimen  collected  by  H.  F.  Howden  in  Vera 
Cruz,  Mexico,  which  was  compared  with  the  type  of  angustus.  For  additional  synon¬ 
ymy,  see  Hespenheide,  1974a. 

Agrilus  asperulus  Waterhouse,  1889,  Biol.  Centrali-Americana,  Coleoptera  3(1):  101. 
Synonym:  A.  exhuachucae  Knull,  1937,  Ohio  J.  Sci.  37:305,  New  Synonymy. 

A  specimen  in  the  Canadian  National  collection  irom  Durango  was  compared 
with  the  unique  type  of  asperulus  in  the  British  Museum  and  the  type  of  Knull’s  ex¬ 
huachucae,  now  at  the  Field  Museum. 

Agrilus  atripennis  Chevrolat,  1835,  op.  cit.,  p.  141.  Synonym:  A.  bicolorellus  Thom¬ 
son,  1878,  op.  cit.,  p.  90,  New  Synonymy. 
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A  specimen  collected  in  Chiapas,  Mexico,  by  H.  F.  Howden  is  identical  to  both 
types.  The  unique  type  of  atripennis,  without  locality,  is  in  the  British  Museum;  that 
of  bicolorellus,  labelled  “Mex.”,  is  in  the  Paris  museum. 

Agrilus  cephalotes  Waterhouse,  1889,  op.  cit.,  p.  93.  Synonyms:  A.  jaczewskii  Oben- 
berger,  1933,  Sbornik  Entomol.  Odd.  Nar.  Mus.  Praha  11:48,  New  Synonymy; 
A.  palimorosus  Obenberger,  1933,  op.  cit,  p.  54,  New  Synonymy. 

Differences  in  coloration  likely  account  for  the  duplication  of  names  for  this 
species,  the  unique  types  of  both  Obenberger’s  names  being  in  the  collection  at  Prague 
( jaczewskii ,  numbered  25291;  palimorosus,  numbered  25295).  Both  are  negligibly  dif¬ 
ferent  from  a  specimen  collected  in  Vera  Cruz,  Mexico,  by  G.  H.  Nelson  and  com¬ 
pared  with  the  type  of  cephalotes  (see  Hespenheide,  1974a,  for  additional  synonymy). 

Agrilus  chrysophanus  Gory,  1841,  Monogr.  Bupr.  IV,  Suppl.,  p.  212.  Synonym.  A. 
orizabae  Obenberger,  1932,  Casopis  Cs.  Spol.  Entomol.  29:160,  New  Synonymy. 

A  specimen  from  Vera  Cruz  collected  by  E.  M.  Fisher  and  D.  S.  Verity  was  com¬ 
pared  with  the  two  type  specimens  of  chrysophanus  in  the  Gory  collection  at  Paris 
and  the  unique  type  of  orizabae,  no.  25270  at  Prague,  and  found  to  represent  the  same 
species. 

Agrilus  corrugatus  (Waterhouse),  1889,  op.  cit.,  p.  56.  Synonyms:  A.  associatulus 
Obenberger,  1933,  op.  cit.,  p.  35,  New  Synonymy;  A.  illigeri  Obenberger,  1933,  op. 
cit.,  p.  16,  New  Synonymy;  A.  mimulus  Obenberger,  1933,  op.  cit.,  p.  34,  New 
Synonymy. 

Variability  in  color  of  corrugatus  is  reflected  in  the  number  of  names  assigned  to 
this  species  by  Obenberger,  all  of  whose  types  are  in  the  Prague  collection.  That  of 
associatulus,  number  25214,  is  labelled  “S.  Durango”;  of  illigeri,  number  24497, 
labelled  “Mexico,  Cordova”;  of  mimulus,  number  24494,  labelled  “Mexico”.  All 
were  compared  with  a  specimen  in  the  author  s  collection  from  Nayarit,  Mexico,  col¬ 
lected  by  A.  R.  Moldenke,  which  had  been  compared  with  type  material  of  Para- 
domorphus  corrugatus  in  the  British  Museum  (see  Hespenheide,  1974a,  for  discussion 
and  additional  synonymy). 

Agrilus  coxalis  Waterhouse,  1889,  op.  cit.,  p.  89.  Synonyms:  A.  auroguttatus  Schaeffer, 
1905,  Bull.  Brooklyn  Inst.  Mus.  1(7):  149,  New  Synonymy;  A.  socus  Obenberger, 
1935,  Sbornik  Entomol.  Odd.  Nar.  Mus.,  Praha  13:118,  New  Synonymy. 

Five  specimens  in  the  British  Museum  bear  Syntype  labels  and  qualify  as  types  of 
coxalis :  two  labelled  “Juquila,  Mexico,  Salle  Collection”  and  one  each  labelled 
“Cordova,  Mexico,  Hoege,”  “S.  Geronimo,  Guatemala,  Champion,”  and  “Capetillo, 
Guatemala,  G.  C.  Champion.”  A  female  from  Juquila  bears  the  additional  label 
“ Agrilus  coxalis  (Type)  Waterh.”  and  is  here  designated  the  Lectotype;  the  other  four 
specimens  are  considered  paratypes.  These  and  the  unique  type  of  socus,  No.  24562 
at  Prague,  were  compared  with  a  specimen  from  Chiapas  collected  bv  H.  F.  Howden 
and  a  specimen  from  Arizona  in  the  Ohio  State  University  collection  determined  by 
J.  N.  Knull  as  auroguttatus.  Except  for  slight  differences  in  the  patterns  of  pubes¬ 
cence  (the  elvtral  spots  of  the  Arizona  specimen  are  noticeably  larger  than  those  of 
specimens  from  southern  Mexico)  and  the  shape  of  the  prehumeral  carina,  all  three 
names  appear  to  refer  to  the  same  species. 

Agrilus  crapullelus  Thompson,  1879,  Typi.  Bupr.  Mus.  Thomson.,  App.  Ia,  p.  71.  Syn¬ 
onyms:  A.  nigripennis  Waterhouse,  1889,  op.  cit.,  p.  96,  New  Synonymy;  A.  prae- 
longus  Kerremans,  1897,  op.  cit.,  p.  115,  New  Synonymy;  A.  heynei  Obenberger, 
1917,  Col.  Rundschau  1917:36,  New  Synonymy;  A.  schmidti  Obenberger,  1939, 
Arb.  Morph.  Taxon.  Entomol.,  Berlin-Dahlem  6:302,  New  Synonymy;  A.  ten- 
nenbaumi  Obenberger,  1933,  op.  cit.,  p.  9,  New  Synonymy. 

For  additional  synonymy,  see  Hespenheide,  1974a,  under  nigripennis.  The  type 
of  crapullelus  is  small  female  labelled  “Col.”  in  the  Paris  museum.  The  type  of 
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nigripennis  was  designated  in  Hespenheide,  1974a,  and  is  in  the  British  Museum;  that 
of  praelongus,  also  in  the  British  Museum,  a  unique  specimen  labelled  “Amazone, 
Stauding.”  The  unique  type  of  tennenbaumi,  no.  25042  in  the  Obenberger  collection 
at  Prague  is  labelled  “Mexico,  Cordova.”  Three  specimens  numbered  25071,  25072, 
and  24073,  also  at  Prague,  labelled  “La  Caja,  8  km  w  San  Jose,  Costa  Rica,  Schmidt 
1930”  are  the  types  of  schmidti;  a  male  numbered  25072,  is  designated  as  the  Lecto¬ 
type.  All  were  compared  with  a  specimen  collected  by  me  from  Cassia  sp.  in  central 
Panama. 

Agrilus  dentifer  Waterhouse,  1889,  op.  cit.,  p.  74.  Synonym:  A.  ucalegon  Obenberger, 
1935,  op.  cit.,  p.  136,  New  Synonymy. 

A  specimen  from  the  Panama  Canal  Zone  was  compared  with  the  unique  type  of 
dentifer  at  the  British  Museum  and  that  of  ucalegon,  No.  24558,  at  Prague.  The  com¬ 
parison  shows  the  names  to  refer  to  the  same  species. 

Agrilus  dissimilis  Waterhouse,  1889,  op.  cit.,  p.  123. 

This  species  is  listed  by  both  Obenberger  (1935)  and  Blackwelder  (1944)  under  the 
genus  Paragrilus.  It  was  described  by  Waterhouse  as  an  Agrilus,  but  with  some  doubt 
expressed  as  to  its  generic  placement.  It  is  in  fact  an  Agrilus. 

Agrilus  divergens  Thompson,  1878,  op.  cit.,  p.  84.  Synonym:  A.  nitidicollis  Waterhouse, 
1889,  op.  cit.,  p.  79,  New  Synonymy. 

The  type  of  divergens  in  the  Paris  museum  is  a  unique  specimen  bearing  the  label 
“Gua.”  Three  specimens  with  the  label  “Coban,  Vera  Paz,  Conradt.”  quality  as  types 
of  nitidicollis.  One  bears  the  additional  label  “ Agrilus  nitidicollis  [male]  (Type) 
Waterh.”  and  is  designated  the  Lectotype;  a  female  bearing  a  similar  label  is  desig¬ 
nated  the  Lectoallotype.  The  third  specimen  is  considered  a  paratype.  Both  types  are 
identical  to  a  specimen  from  Chiapas,  Mexico,  collected  by  H.  F.  Howden. 


Agrilus  emarginatus  (Waterhouse),  1889,  op.  cit.,  p.  53.  Synonym:  A.  aegilips  Oben¬ 
berger,  1935,  op.  cit.,  p.  115,  New  Synonymy. 

A  specimen  from  Nayarit,  Mexico,  is  identical  with  the  unique  types  of  Parado- 
morphus  emarginatus  at  the  British  Museum  and  the  unnumbered  type  of  aegilips  at 
Prague. 

Agrilus  fosseicollis  Thomson,  1879,  op.  cit.,  p.  71.  Synonym:  A.  aureoviridis  Water- 
house,  1889,  op.  cit.,  p.  118,  New  Synonymy. 

The  unique  type  of  fosseicollis  at  Paris  bears  the  conflicting  labels  “Mex.”  and 
“ fosseicollis  (Deyr.)  Guatemala.”  It  is  identical  to  a  specimen  in  the  author’s  collec¬ 
tion  from  Vera  Cruz,  Mexico,  which  has  been  compared  with  the  type  of  aureoviridis 
(designated  in  Hespenheide  1974a;  q.v.  for  additional  synonymy). 


Agrilus  glabratus  Waterhouse,  1889,  op.  cit.,  p.  115.  Synonym:  A.  nigrolaevigatus 
Obenberger,  1935,  op.  cit.,  p.  132,  New  Synonymy. 

Agrilus  glabratus  is  represented  in  the  Biologia  Centrali- Americana  collection 
at  the  British  Museum  by  two  specimens,  both  bearing  the  label  “Coban,  Vera  Paz, 
Conradt.”  and  blue  Syntype  labels.  One  bears  the  additional  label  “ Agrilus  glabra¬ 
tus  (Type)  Waterh.”  and  is  here  designated  the  Lectotype;  the  other  specimen  is  consid¬ 
ered  a  paratype.  The  unique  type  of  nigrolaevigatus,  no.  25044  at  Prague,  was  com¬ 
pared  with  an  enlarged  color  photograph  of  the  Lectotype  of  the  distinctive  glabratus 
and  found  to  be  identical. 

Agrilus  gracilipes  Waterhouse,  1889,  op.  cit.,  p.  81.  Synonym:  A.  turrialbae  Oben¬ 
berger,  1933,  op.  cit.,  p.  49,  New  Synonymy. 

A  specimen  in  the  U.S.  National  Museum  from  Costa  Rica  was  compared  with 
both  the  Lectotype  of  gracilipes  (Hespenheide  1974a;  see  also  for  additional  synon- 
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ymy )  and  the  unique  type  of  turrialbae,  No.  25293  at  Prague.  The  comparison  shows 
the  names  refer  to  the  same  species. 

Agrilus  hilaris  Waterhouse,  1889,  op.  cit.,  p.  87.  Synonym:  A.  alferakii  Obenberger, 

1932,  Folia  Zool.  Hydrobiol.  4:258,  New  Synonymy. 

Seven  species  in  the  British  Museum  qualify  as  types  of  hilaris.  Two  female  speci¬ 
mens  on  a  card  bear  the  labels  “Pantelon,  1700  ft.,  Champion  and  “ Agrilus  hilaris 
(Type)  Waterh.;”  the  left-hand  specimen  is  arbitrarily  chosen  as  the  Lectotype.  The 
right-hand  specimen  and  two  other  specimens  with  the  same  data  are  considered  Para- 
types.  A  male  specimen  with  the  data  label  “Panzos,  Vera  Paz.  Conradt.”  is  desig¬ 
nated  the  Lecto-Allotype;  two  other  specimens  with  the  same  data  are  considered 
Paratypes.  The  type  of  alferakii,  number  25424  in  the  collection  at  Prague,  has  been 
heavily  damaged  by  dermestids;  four  other  specimens  from  Puerto  Berrio,  Columbia, 
determined  by  Obenberger  as  alferakii  and  also  at  Prague,  and  the  remains  of  the  type 
are  the  same  species  as  a  specimen  from  Oaxaca,  Mexico,  in  the  Canadian  National 
Collection  that  has  been  compared  with  the  type  material  of  hilaris. 


Agrilus  impressicollis  Gory,  1841,  op.  cit.,  p.  241.  Synonym:  A.  apicatus  Waterhouse, 
1889,  op.  cit.,  p.  92,  New  Synonymy. 

Eight  specimens  with  the  label  “Duenas,  Guatemala,  G.  C.  Champion”  qualify  as 
the  types  of  apicatus.  Two  females  on  a  card  bear  the  additional  label  “ Agrilus  api¬ 
catus  (Type)  W.”;  the  left-hand  specimen  is  arbitrarily  designated  the  Lectotype.  The 
other  specimens  are  considered  paratypes.  A  specimen  from  Rio  Verde,  Jalisco,  Mex¬ 
ico  in  the  Collection  of  the  American  Museum  is  identical  with  specimens  in  the  type 
series  of  apicatus  and  with  the  unique  type  of  impressicollis  in  the  Museum  d’Histoire 
Naturelle  in  Paris. 

Agrilus  molestus  Waterhouse,  1889,  op.  cit.,  p.  83.  Synonym:  A.  mencius  Obenberger, 
1932,  op.  cit.,  p.  256,  New  Synonymy. 

A  specimen  collected  in  the  Panama  Canal  Zone  by  the  author  was  compared 
with  the  unique  types  of  both  molestus,  in  the  British  Museum,  and  mencius,  No.  25422, 
at  Prague.  These  names  refer  to  the  same  species. 

Agrilus  percarus  Kerremans,  1894,  Ann.  Soc.  Entomol.  France,  64:418.  Synonym:  A. 
kulagini  Obenberger,  1933,  op.  cit.,  p.  66,  New  Synonymy. 

One  of  two  specimens  in  the  British  Museum  with  the  label  “Mexique,  Manuf. 
Tabacs”  has  been  designated  the  Lectotype  of  percarus-,  a  second  specimen  without 
head  and  thorax  with  the  same  label  is  considered  a  Paratype.  The  type  of  kulagini 
Obenb.,  numbered  25277  in  the  collection  of  the  National  Museum,  Prague,  and 
labelled  “Costa  Rica”  is  identical  to  a  specimen  from  Tamazunchale,  Mexico,  in  the 
Canadian  National  Collection  that  was  also  compared  with  the  type  of  percarus. 

Agrilus  profugellus  Thomsom,  1878,  op.  cit.,  p.  68.  Synonym:  A.  dimidiatus  subsp. 
paulisto  Obenberger,  1933,  op.  cit.,  p.  66,  New  Synonymy. 

Comparison  of  male  and  female  specimens  collected  by  V.  N.  Alin  at  Sao  Paulo, 
Brasil,  with  the  types  of  both  names  shows  them  to  refer  to  the  same  species.  This  spe¬ 
cies  is  mimetically  convergent  with  A.  dimidiatus  Waterhouse  (Hespenheide,  1973b), 
but  is  unrelated  to  that  species. 

Agrilus  quadrinotatus  Gory,  1841,  op.  cit.,  p.  233.  Synonyms:  A.  korolkovi  Obenber¬ 
ger,  1932,  op.  cit.,  p.  241,  New  Synonymy;  A.  novickii  Obenberger,  1933,  op.  cit., 
p.  34,  New  Synonymy. 

The  unique  types  of  the  species  described  by  Obenberger  are  in  his  collection  at 
Prague:  korolkovi  is  labelled  “Cuernavaca,  Mexico”  and  numbered  25368;  novickii 
is  labelled  “Mexico”  and  numbered  24493.  The  two  specimens  fall  out  in  different 
parts  of  Obenberger’s  informal  working  key  to  the  genus,  the  first  couplet  of  which  is 
the  presence  or  absence  of  elytral  pubescence;  quadrinotatus  is  sexually  dimorphic 
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for  this  character:  males  have  inconspicuous  or  no  elytral  spots,  whereas  females 
have  very  distinct  spots.  A  female  in  the  Gory  collection  in  Paris  bears  a  “type”  label 
and  is  considered  the  type  of  quadrinotatus.  A  male-female  pair  collected  bv  D.  S. 
Verity  in  the  state  of  Mexico,  Mexico,  was  compared  with  the  types  of  all  three  names. 

Agrilus  scabiosus  Thomson,  1878,  op.  cit .,  p.  88.  Synonyms:  A.  sopotskoi  Obenberger, 

1932,  op.  cit.,  p.  260,  New  Synonymy;  A.  tornoon  Obenberger,  1935,  op.  cit.,  p.  122, 

New  Synonymy. 

A  specimen  from  Chiapas,  Mexico,  was  compared  with  the  unique  types  of  scabiosus 
(Paris),  sopotskoi,  and  tornoon  (both  at  Prague,  unnumbered).  The  comparison  shows 
all  three  names  refer  to  the  same  species. 

Agrilus  siren  Gory,  1841,  op.  cit.,  p.  211.  Synonym:  A.  parens  Kerremans,  1897,  op.  cit., 

p.  58,  New  Synonymy. 

A  specimen  from  the  Panama  Canal  Zone  collected  by  H.  P.  Stockwell  was 
compared  with  the  unique  types  of  both  siren  at  Paris  and  parens  at  the  British  Mu¬ 
seum.  These  names  refer  to  the  same  distinctive  species. 

Agrilus  splendidipodex  Thomson,  1878,  op.  cit.,  p.  89,  Synonym:  A.  depressicollis 
Kerremans,  1900,  Ann.  Soc.  Entomol.  Belgique  44:328,  New  Synonymy. 

The  unique  male  type  of  splendidipodex  is  in  Paris  and  is  labelled  “mex.”;  that 
of  depressicollis  is  in  the  British  Museum  and  labelled  “Guatemala,  Jaeger.”  Both 
types  are  negligibly  different  from  a  specimen  from  El  Salvador  in  the  Canadian 
National  Collection. 

Agrilus  stellatus  Waterhouse,  1889,  op.  cit.,  p.  114.  Synonym:  A.  karavajevi  Obenber¬ 
ger,  1933,  op.  cit.,  p.  79,  New  Synonymy. 

The  unique  type  of  stellatus  is  labelled  “Chontales,  Nicaragua,  T.  Belt”  and  is  in 
the  British  Museum;  that  of  karavajevi,  labelled  “Costa  Rica”  and  numbered  25368, 
is  at  Prague.  Both  have  been  compared  with  a  specimen  from  Sinaloa,  Mexico,  col¬ 
lected  by  D.  S.  Verity. 

Agrilus  subguttatus  Waterhouse,  1889,  op.  cit.,  p.  84.  Synonym:  A.  boviei  Obenberger, 

1933,  op.  cit.,  p.  26,  New  Synonymy. 

The  unique  type  of  boviei,  number  25062  in  the  collection  at  Prague,  is  identical 
with  a  specimen  from  Michoacan,  Mexico,  collected  by  D.  S.  Verity,  which  has  also 
been  compared  with  type  material  of  subguttatus  (See  Hespenheide  1974a  for  Lecto- 
type  designation  and  additional  synonymy).  Genitalia  of  all  three  were  identical. 

Agrilus  taeniatus  Chevrolat,  1935,  op.  cit.,  p.  140.  Synonym:  A.  sapinclicola  Vogt, 
1949.  Ann.  Entomol.  Soc.  Amer.  42:50,  New  Synonymy. 

Comparison  of  a  male  specimen  of  sapindicola  from  Hidalgo  County,  Texas,  col¬ 
lected  and  determined  by  J.  N.  Knull,  with  the  unique  male  type  of  taeniatus  in  the 
British  Museum  shows  these  two  names  to  refer  to  the  same  species. 

Agrilus  trispinosus  Gory,  1841,  op.  cit.,  p.  213.  Synonym:  A.  aciculatus  Waterhouse, 
1889,  op.  cit.,  p.  71,  New  Synonymy. 

The  unique  type  of  trispinosus  at  Paris  is  from  Columbia,  whereas  that  of  acicu¬ 
latus  at  the  British  Museum  is  from  Mexico.  Both  were  compared  with  a  specimen 
from  Guatemala  in  the  Canadian  National  Collection.  The  Columbian  specimen  has 
the  front  of  the  head  less  deeply  grooved  and  lacks  a  small  spot  of  pubescence  on 
the  elytral  margins  beside  the  third  sutural  spot,  but  is  otherwise  identical. 

Agrilus  trypantiformis  Fisher,  1929,  Proc.  U.S.  Natl.  Mus.  76(6) :  1 .  Synonym:  Agrilus 
zubouskyi  Obenberger,  1932,  op.  cit.,  p.  249,  New  Synonymy. 

An  enlarged,  color  photograph  of  the  type  of  trypantiformis,  at  the  U.S.  National 
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Museum,  was  compared  with  the  unnumbered  unique  type  of  zubowskyi  at  Prague 
and  found  to  represent  the  same,  very  distinctive  species.  Both  types  are  from  Costa 

Rica. 

Agrilus  uvarovi  Obenberger,  1933,  op.  cit.,  p.  57.  Synonym:  A.  schwartzi  Fisher,  1938, 
Sbornik  Entomol.  Odd.  Nar.  Mus.,  Praha  16:20,  New  Synonymy. 

A  specimen  from  the  Panama  Canal  Zone  was  compared  to  the  unique  types  of 
both  schwarzi,  at  the  U.S.  National  Museum,  and  uvarovi,  No.  25328  at  Prague.  The 
type  of  uvarovi  is  a  female  with  a  purplish  rather  than  a  bluish  thorax,  and  slightly 
larger  white  spots  on  the  vertical  portions  of  the  abdominal  segments,  but  is  other¬ 
wise  identical. 

Agrilus  wytsmani  Obenberger,  1933,  op.  cit.,  p.  47.  Synonym:  A.  tonnoiri  Obenbeiger, 
1933,  op.  cit.,  p.  50,  New  Synonymy. 

The  unique  types  of  both  wytsmani  (No.  25290)  and  tonnoiri  (No.  25296)  are  at 
Prague  and  were  compared  directly.  They  differ  only  in  the  color  of  the  thorax,  which 
is  golden  green  in  the  type  of  tonnoiri  and  black  in  wytsmani. 

Brachys  Deyrolle,  1864 

Brachys  anthrenoides  Waterhouse,  1889,  op.  cit.,  p.  132.  Synonym:  B.  costaricana 
Obenberger,  1937,  Folia  Entomol.,  Brno  1:26,  New  Synonymy. 

The  type  material  of  anthrenoides  includes  a  number  of  specimens  representing 
at  least  two  distinct  species.  A  card  bearing  a  female  specimen  and  the  labels  Taboga 
Isl.,  Panama.,  Champion”  and  “ Brachys  anthrenoides  (Type)  Waterh.”  is  here  desig¬ 
nated  the  Lectotype.  A  male  bearing  the  Taboga  Island  label  is  designated  the  Allo- 
lectotype.  Nine  other  specimens  on  four  pins  in  the  British  Museum  with  the  same 
label  are  considered  paratypes,  although  ten  specimens  mounted  with  them  are  the 
second  species  and  not  considered  paratypes.  Material  that  can  be  consideied  paia- 
types  has  been  seen  in  other  collections,  but  is  not  enumerated  here.  A  male  speci¬ 
men  from  the  Panama  Canal  Zone  in  my  collection  was  compared  with  the  Allo- 
lectotype  of  anthrenoides  and  the  unique  type  of  costaricana  and  found  to  be  the 
same  species. 

Brachys  floccosa  Mannerheim,  1837,  Bull.  Soc.  Imp.  Nat.  Moscou  10(8):  118.  Syn¬ 
onym:  B.  heroica  Obenberger,  1923,  Entomol.  Blatter  19:121,  New  Synonymy. 

A  specimen  from  Arizona  collected  by  G.  H.  Nelson  and  identified  by  him  as 
floccosa  was  compared  with  the  unique  type  of  heroica  at  Prague.  The  type  of  heroic  a 
is  almost  completely  abraded  of  pubescence,  but  is  recognizably  the  same  species. 

Brachys  scapulosa  Chevrolat,  1837,  op.  cit.,  p.  104.  Synonym:  B.  debilis  Kei remans, 
1900,  op.  cit.,  p.  348,  New  Synonymy. 

Two  specimens  in  the  British  Museum  bear  syntype  labels  under  the  name  scapu¬ 
losa.  A  female  with  the  labels  “Type”,  “Mexico”,  and  “scapularis  Chevr.”  (sic)  is 
designated  the  Lectotype.  A  male  with  only  the  label  “Mexico”  is  designated  an  Allo- 
lectotype.  Two  specimens,  also  in  the  British  Museum,  bear  the  labels  Guatemala, 
Jaeger”  and  “ debilis  Kerr.,  Type”;  the  male  is  designated  the  Lectotype  and  the  fe¬ 
male  is  considered  an  Allolectotype.  The  types  were  compared  directlv  and  found 
to  represent  the  same  species. 


Callimicra  Deyrolle,  1864 

Callimicra  cylindera  Kerremans,  1903,  in  Wytsman.  Gen.  Ins.,  fasc.  12:331.  Synonym. 
Bakerettici  mrazi  Obenberger,  1922,  Sbornik  Entomol.  Odd.  Nar.  Mus.  Pi  aha, 
1:148,  New  Synonymy. 

A  specimen  from  Cipo  in  the  State  of  Sao  Paulo,  Brasil,  was  compaied  with  the 
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types  of  both  names,  that  of  Bakerettia  mrazi  at  Prague  and  that  of  Callimicra  cylin- 
dera  at  the  British  Museum.  Cobos  (1978)  has  recently  discussed  the  placement  of  the 
genus  Bakerettia  and  synonymized  it  with  Callimicra. 


Callimicra  hoscheki  Obenberger,  1922,  Arch.  f.  Naturg.,  A.  88(12):  163.  Synonyms:  C. 
lucida  Waterhouse,  1889,  op.  cit.,  p.  165,  not  Gemminger  &  Harold,  1869,  Cat. 
Coleopt.  5:1430,  New  Synonymy;  C.  lucidula  Kerremans,  1903,  loc.  cit.,  not 
Kerremans,  1892,  Mem.  Soc.  Entomol.  Belgique  1:300.  C.  loonae  Blackwelder, 
1945,  op.  cit.,  p.  339,  New  Synonymy. 

Two  specimens,  one  in  Prague  labelled  only  “Costa  Rica,”  and  one  in  the  Thery 
collection  in  Paris  labelled  “Turrialba,  Costa  Rica,”  bear  “Typus”  labels  and 
labels  written  in  Obenberger’s  hand  indicating  that  they  are  types  of  hoscheki.  Al¬ 
though  the  description  of  hoscheki  mentions  only  Turrialba  as  a  locality,  both 
specimens  were  obviously  considered  by  Obenberger  to  be  types.  Because  all  other 
neotropical  Agrilinae  are  represented  by  type  material  in  the  Obenberger  collection 
at  Prague,  it  seems  likely  that  Obenberger  thought  of  his  own  material  as  the  primary 
types.  For  this  reason,  the  Prague  specimen  of  hoscheki  is  designated  here  as  the  Lec- 
totype,  and  the  Paris  specimen  is  considered  a  paralectotype.  The  type  material  of 
lucida  Waterhouse  is  represented  by  ten  specimens  on  six  pins,  each  with  the  label 
“Bugaba,  Panama,  Champion.”  One  of  these  bears  the  additional  handwritten  label 
“( Callimicra  lucida)  (Type)  Waterh.)”  and  a  red  “Type,  H.T.”  label  and  is  considered 
the  holotype.  The  other  nine  specimens  are  considered  paratypes.  Both  sets  of  type 
material  have  been  compared  with  a  male  specimen  from  central  Panama  in  my  col¬ 
lection  and  found  to  represent  the  same  species.  The  nomenclatural  confusion  sur¬ 
rounding  the  Waterhouse  species  is  thus  both  compounded  and  resolved,  since  hos¬ 
cheki  becomes  a  senior  synonym  to  loonae,  Blackwelder’s  attempt  to  resolve  the 
matter. 


Callimicra  subcyanea  Gory,  1841,  op.  cit.,  p.  280.  Synonym:  C.  obtusa  Waterhouse, 
1889,  op.  cit.,  p.  164,  New  Synonymy. 

Two  specimens  in  Paris  qualify  as  the  type  of  subcyanea  under  the  general  local¬ 
ity  “Columbie.”  A  male  was  dissected  and  is  here  designated  as  the  Lectotype;  the 
second  specimen  is  considered  a  paralectotype.  Both  the  lectotype  of  subcyanea  and 
the  unique  type  of  obtusa  in  the  British  Museum  are  larger  than  but  otherwise  iden¬ 
tical  with  a  specimen  from  central  Panama.  The  genitalia  of  all  three  specimens  are 
also  identical. 


Cyphothorax  Waterhouse,  1887 

Cyphothorax  gibbicollis  (Kerremans),  1897,  op.  cit.,  p.  52,  New  Combination. 

Examination  of  the  type  of  this  species,  originally  described  in  Amorphosoma  and 
later  transferred  to  Diodora,  shows  that  it  belongs  in  the  genus  Cyphothorax. 


Dismorpha  Gistel,  1848 

Dismorpha  Gistel,  1848,  Naturgeschichte  des  Thierreichs  fur  Hohere  Schulen,  p.x. 
Synonym:  Stenogaster  Solier,  1838  Ann.  Entomol.  Soc.  France,  2:305,  not  Steno- 
gaster  Guerin-Meneville,  1831,  in  Duperry,  Voyage  Coquille,  Zoologie,  Insectes, 
Atlas,  pi.  9,  fig.  9.  (Hymenoptera). 

Workers  on  the  Buprestidae  seem  to  have  overlooked  this  generic  homonymy,  first 
called  to  my  attention  by  H.  E.  Evans,  and  its  early  correction  by  Gistel.  The  genus 
includes  the  following  species: 

Dismorpha  costifera  (Waterhouse)  1889,  op.  cit.,  p.  48. 
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Dismorpha  diffusa  (Chevrolat)  1837,  op.  cit.,  p.  87. 

Dismorpha  fossulata  (Chevrolat)  1835,  op.  cit.,  p.  192. 

Dismorpha  globithorax  (Gory)  1841,  op.  cit.,  p.  201. 

Dismorpha  irrorata  (LaPorte  &  Gory)  1839,  Monogr.  Bupr.  II,  Stenogaster,  p.  3. 
Dismorpha  juvenca  (Gory)  1841,  op.  cit.,  p.  202. 

Dismorpha  linearis  (L.)  1758,  Syst.  Nat.,  10th  ed.,  p.  410. 

Dismorpha  marmorea  (Kerremans)  1897,  op.  cit.,  p.  48. 

Dismorpha  morosa  (Chevrolat)  1835,  op.  cit.,  p.  135. 

Dismorpha  nubila  (Mannerheim)  1837,  op.  cit.,  p.  104. 

Dismorpha  tenuis  (Kirsch)  1873,  Berliner  Entomol.  Zeitschr.  17:347. 


Geralius  Harold,  1869 

Geralius  furciventris  Chevrolat,  1837,  op.  cit.,  p.  88.  Synonym:  Geralius  distinetus 
Kerremans,  1889,  Ann.  Entomol.  Soc.  Belgique,  43:340,  New  Synonymy. 

The  types  of  both  Chevrolat’s  and  Kerremans’  names  are  in  the  British  Museum 
and  were  compared  directly.  Kerremans  type  is  rather  rubbed,  but  agieed  in  all  re¬ 
spects  with  furciventris. 


Hylaeogena  Obenberger,  1923 

Hylaeogena  atroviridis  Fisher,  1922,  Proc.  U.S.  Natl.  Mus.  62(8):  13.  Synonym:  H. 

'  jakovlevi  Obenberger,  1925,  Sbornik  Entomol.  Odd.  Nar.  Mus.  Praha  3:144,  New 
Synonymy. 

Two  cotypes  of  jakovlevi  at  Prague  are  identical  with  a  specimen  from  Panama 
compared  with  Fisher’s  type  of  atroviridis  at  the  U.S.  National  Museum. 

Hylaeogena  hydroporoides  (Waterhouse),  1889,  op.  cit.,  p.  140.  Synonym:  H.  differens 
”  Obenberger,  1925,  op.  cit.,  p.  139,  New  Synonymy. 

A  male  specimen  from  Guanacaste,  Costa  Rica,  was  compared  with  both  the  male 
Lectotype  of  hydroporoides  at  the  British  Museum  (Hespenheide  1974b)  and  the  male 
type  of  differens  at  Prague.  Both  names  refer  to  the  same  species. 

Hylaeogena  thoracica  (Waterhouse),  1889,  op.  cit.,  p.  139.  Synonym:  H.  hoseheki 
Obenberger,  1923,  Sbornik  Entomol.  Odd.  Nar.  Mus.  Praha,  1:43,  New  Synonymy. 
The  unique  type  of  hoseheki  in  the  Obenberger  collection  at  Prague  is  identical 
to  a  specimen  compared  with  Waterhouse’s  type  at  the  British  Museum. 

Because  of  the  relatively  recent  recognition  of  the  genus  Hylaeogena,  a  number 
of  early  species  originally  described  in  the  genus  Pachyschelus  have  had  to  be  tians- 
ferred  to  Hylaeogena  (Hespenheide,  1974b).  The  following  additional  species  belong 

in  Hylaeogena: 

Hylaeogena  chrysocephala  (Kerremans),  1896,  Ann.  Entomol.  Soc.  Belgique  40.322, 

New  Combination. 

Hylaeogena  circularis  (Kerremans),  1899,  op.  cit.,  p.  354,  New  Combination. 
Hylaeogena  circumcripta  (Kerremans),  1903,  op.  cit.,  p.  318,  New  Combination. 
Hylaeogena  jousselini  (Gory),  1841,  op.  cit.,  p.  349,  New  Combination. 

Hylaeogena  laenis  (Gory),  1841,  loc.  cit.,  New  Combination.  Synonym:  H.  anahs 
Obenberger,  1925,  op.  cit.,  p.  145,  New  Synonymy. 

Gory’s  unique  type  from  “Bresil,”  in  the  Oberthur  collection  at  Paris  is  identical 
with  a  specimen  compared  with  Obenberger  s  type  of  analis  at  Pi  ague. 

Hylaeogena  laticeps  (Waterhouse),  1889,  op.  cit.,  p.  149,  New  Combination. 
Hylaeogena  metallica  (Gory),  1841,  loc.  cit.,  New  Combination. 

Hylaeogena  pauperula  (Thomson),  1879,  op.  cit.,  p.  81,  New  Combination.. 
Hylaeogena  semilunaris  (Kerremans),  1900,  op.  cit.,  p.  346,  New  Combination. 
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Hylaeogena  testudinaria  (Gory),  1841,  op.  cit.,  p.  341,  New  Combination. 

Hylaeogena  unicolor  (Kerremans),  1896,  Ann.  Soc.  Entomol.  France  66:28,  New 

Combination. 

Kerremans’  placement  of  this  species  in  Leiopleura  is  unaccountable,  since  the 
flattened  tarsi  and  very  different  head  structure  do  not  agree  with  any  other  species 
in  that  genus. 


Leiopleura  Deyrolle,  1864 


Leiopleura  basalis  Waterhouse,  1889,  op.  cit.,  p.  158.  Synonym:  L.  blattnyi  Ohenber- 
ger,  1922,  Arch.  f.  Naturg.,  A  88(12):  157,  New  Synonymy. 

The  unique  type  of  both  basalis  (at  the  British  Museum)  and  blattnyi  (at  Prague) 
were  compared  with  a  very  similar  and  possibly  conspecific  specimen  in  my  collec¬ 
tion  from  Panama.  The  two  types  differ  in  the  same  way  from  the  Panama  specimen, 
on  the  basis  of  comparative  drawings,  and  are  conspecific  in  any  case. 

Leiopleura  belti  Waterhouse,  1897,  Biol.  Centrali-Americana,  Coleoptera,  III,  1:666. 
Synonym:  L.  uhmanni  Obenberger,  1939,  op.  cit.,  p.  308,  New  Synonymy. 

A  specimen  in  my  collection  from  Turrialba,  Costa  Rica,  was  compared  with  the 
unique  type  of  belti  at  the  British  Museum  and  type  material  of  uhmanni  at  Prague. 
The  two  names  refer  to  the  same  species. 

Leiopleura  colorata  Kerremans,  1899,  Ann.  Soc.  Entomol.  Belg.  43:363.  Synonym: 
L.  ornata  Obenberger,  1922,  op.  cit.,  p.  154,  New  Synonymy. 

A  specimen  from  the  Panama  Canal  Zone  was  compared  with  the  unique  types  of 
colorata  at  the  British  Museum  and  of  ornata  at  Prague.  The  two  names  refer  to  the 
same  species. 

Leiopleura  divisa  Waterhouse,  1889,  op.  cit.,  p.  155.  Synonym:  L.  schuartzi  Fisher, 
1922,  op.  cit.,  p.  78,  New  Synonymy. 

A  specimen  in  my  collection  has  been  compared  with  the  unique  male  types  of 
both  divisa  in  the  British  Museum  and  schu  artzi  in  the  U.S.  National  Museum. 

Leiopleura  pulchra  Waterhouse,  1889,  op.  cit.,  p.  156.  Synonym:  L.  hoscheki  Oben¬ 
berger,  1922,  op.  cit.,  p.  155,  New  Synonymy. 

A  specimen  from  the  Panama  Canal  Zone  was  compared  with  the  unique  types  of 
pulchra  at  the  British  Museum  and  hoscheki  at  Prague,  and  found  to  be  identical  with 
both. 

Leiopleura  viridicollis  (Gory),  1841,  op.  cit.,  p.  343. 

Blackwelder  (1944)  and  Obenberger  (1937)  list  this  species  under  both  Pachy- 
schelus  and  Leiopleura.  Examination  of  the  type  in  the  Oberthur  collection  at  Paris 
shows  it  to  belong  to  the  latter  genus.  The  specimens  cited  by  Waterhouse  (1889) 
under  this  name  belong  to  a  distinct  species. 

Leiopleura  goryi  (Thomson),  1878,  op.  cit.,  p.  93,  New  Combination. 

Within  the  genus  Leiopleura  there  is  a  series  of  species,  primarily  South  American 
in  distribution,  that  approach  the  genus  Callimicra  in  form,  being  relatively  convex 
above  and  narrower  in  overall  body  width  than  most  Leiopleura.  Some  species  are 
so  intermediate  in  form  that  assignment  to  one  genus  or  the  other  is  somewhat  arbi¬ 
trary  in  the  absence  of  life  history  data  or  a  more  thorough  study  of  morphology.  All 
typical  Callimicra  appear  to  be  stem  borers  and  have  four  epistomal  pores,  whereas 
Leiopleura  are  leaf  miners  and  may  have  3  or  4  epistomal  pores.  This  species  and 
L.  parallela  (Kerremans),  below,  have  only  three  pores  and,  moreover,  to  being  nar¬ 
row  toward  the  elytral  apices  from  about  the  middle  of  the  elytra,  rather  than  well 
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beyond  the  middle,  as  in  typical  Callimicra.  The  unique  type  of  goryi  is  in  the  Oben- 
thur  collection  in  Paris.  The  following  additional  species  are  transferred  from  Cal¬ 
limicra: 

Leiopleura  melichari  (Obenberger),  1922,  op.  cit.,  p.  165,  New  Combination. 
Leiopleura  melichari  var.  ornaticollis  (Obenberger),  1922,  loc.  cit.,  New  Combina¬ 
tion. 

Leiopleura  parallela  (Kerremans),  1899,  op.  cit.,  p.  366,  New  Combination. 

Leiopleura  plagiodorsus  (Obenberger),  1932,  Sbornik  Entomol.  Odd.  Nar.  Mus.  Pi  aha 
10:148,  New  Combination.  Synonym:  L.  plagiodorsus  var.  spledidifrons  (Oben¬ 
berger),  1932,  loc.  cit.,  New  Synonymy. 

As  for  many  other  Leiopleura,  this  species  is  sexually  dimorphic,  with  the  males 
having  a  bright  green  front  and  lateral  margins  to  the  thorax  and  the  females’  having 
the  same  areas  dully  colored.  In  this  case  the  female  is  the  nominate  form,  the  male 
the  “variety.”  There  is  no  need  for  different  names  for  the  sexes. 


Leiopleura  semenovi  (Obenberger),  1932,  op.  cit.,  p.  147,  New  Combination. 


Lius  Deyrolle,  1864 

Lius  castor  E.  Saunders,  1876,  Entomol.  Monthly  Mag.  13:48.  Synonym:  L.  striatus 
Kerremans,  1897,  op.  cit.,  p.  138,  New  Synonymy. 

The  two  syntypes  of  striatus,  both  labelled  “Jatahy,  Pujol,  were  compared 
directly  with  the  unique  type  of  castor,  all  at  the  British  Museum.  The  three  are  iden¬ 
tical. 


Lius  pollux  E.  Saunders,  1876,  op.  cit.,  p.  48.  Synonym:  L.  pilosellus  Kerremans,  1899, 
op.  cit.,  p.  361,  New  Synonymy. 

The  two  unique  types,  both  at  the  British  Museum,  were  compared  directly. 


Lius  tucumanus  Kerremans,  1887,  Comptes  Rend.  Soc.  Entomol.  Belgique,  1887.7. 

Synonym:  L.  violaceus  Kerremans,  1897,  op.  cit.,  p.  139,  New  Synonymy. 

A  series  of  six  syntypes  of  violaceus,  all  with  the  label  “Jatahy,  Pujol,  was  com¬ 
pared  directly  with  the  unique  type  of  tucumanus.  The  latter  specimen  is  slightly 
larger  and  very  dirty,  but  otherwise  identical.  All  specimens  are  in  the  British  Mu¬ 
seum. 


Neotrachys  Obenberger,  1923 

Obenberger  described  the  genus  Neotrachys  after  several  species  of  New  World 
leaf-mining  Buprestidae  had  been  described  in  the  genus  Trachys.  Examination  of  the 
types  of  these  names  shows  they  all  belong  to  Neotrachys.  The  following  species 
are  involved: 

Neotrachys  amazonica  (Kerremans),  1896,  op.  cit.,  p.  26. 

Neotrachys  boliviana  (Kerremans),  1897,  op.  cit.,  p.  126. 

Neotrachys  concinna  (Fisher),  1922,  op.  cit.,  p.  4. 

Neotrachys  cyanipennis  (Fisher),  1922,  loc.  cit.  Synonym:  N.  panamaensis  (Fisher), 
1924,  Proc.  Biol.  Soc.  Washington.  25:190  (new  name  for  Trachys  cyanipennis 
Fisher,  1922,  not  T.  cyanipennis  Fisher,  1921,  Philippine  J.  Sci.  18:429). 

Neotrachys  estebana  (Kerremans),  1896,  op.  cit.,  p.  26. 

Neotrachys  segregata  (Waterhouse),  1889,  op.  cit.,  p.  131. 

Omochyseus  Waterhouse,  1887 

Omochyseus  omocyrius  Thomson,  1897,  op.  cit.,  p.  58.  Synonym:  O.  pici  Thery,  1897, 
Ann.  Soc.  Entomol.  France  66:365,  New  Synonymy. 

The  types  of  both  species  are  at  Paris  and  both  are  from  Columbia.  Direct  com¬ 
parison  of  the  types  shows  they  refer  to  the  same  species. 
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Pachyschelus  Solier,  1833 

Pachyschelus  bifascicitus  Waterhouse,  1889,  op.  cit.,  p.  151.  Synonyms:  P.  cuneformis 
Fisher,  1922,  op.  cit.,  p.  21,  New  Synonymy;  P.  fibichi  Obenberger,  1925,  op.  cit., 
p.  117,  New  Synonymy;  P.  fibichi  var.  syrovatkai  Obenberger,  1925,  op.  cit.,  p.  63, 

New  Synonymy. 

A  specimen  reared  in  Panama  from  Terminalia  has  been  compared  with  the  types 
of  bifascicitus  at  the  British  Museum  (Hespenheide  1974b,  q.v.  for  additional  synon¬ 
ymy),  of  cuneiformis  at  the  U.S.  National  Museum,  and  fibichi  and  fibichi  var.  sy- 
rovatkai  at  Prague.  All  of  these  names  refer  to  the  same,  distinctive  species. 

Pachyschelus  biguttatus  Waterhouse,  1889,  op.  cit.,  p.  153.  Synonym:  P.  adonis  Oben¬ 
berger,  1925,  op.  cit.,  p.  122,  New  Synonymy. 

A  specimen  from  Panama  was  compared  both  with  the  type  material  of  biguttatus 
(Hespenheide  1974b)  and  the  two  female  types  of  adonis  at  Prague.  The  two  names 
refer  to  the  same  species. 

Pachyschelus  collaris  La  Porte  &  Gory,  1840,  op.  cit.,  p.  7.  Synonyms:  P.  octodentatus 
Waterhouse,  1889,  op.  cit.,  p.  142,  New  Synonymy;  P.  turrialbae  Obenberger,  1925, 
op.  cit.,  p.  107,  New  Synonymy. 

A  male-female  pair  from  the  Panama  Canal  Zone  was  compared  with  the  types 
of  collaris  at  Paris,  the  types  of  octodentatus  at  the  British  Museum  (Hespenheide 
1974b),  and  the  unique  male  type  of  turrialbae  at  Prague. 

Pachyschelus  collaris  robustus  Waterhouse,  1889,  op.  cit.,  p.  141,  New  Combination. 
Synonym:  P.  sekerae  Obenberger,  1925,  op.  cit,,  p.  106,  New  Synonymy. 

The  synonymization  of  octodentatus  requires  a  change  in  status  for  robustus  (Hes¬ 
penheide  1974b).  Comparison  of  a  pair  of  specimens  from  Chiapas,  Mexico,  with  the 
types  of  robustus  at  the  British  Museum  and  sekerae  at  Prague  shows  them  to  refer 
to  the  same  form. 

Pachyschelus  communis  Waterhouse,  1889,  op.  cit,,  p.  141.  Synonyms:  P.  montezumae 
Obenberger,  1925,  op.  cit.,  p.  103,  New  Synonymy;  P.  subcommunis  Obenberger, 
1925,  op.  cit.,  p.  105,  New  Synonymy. 

A  male-female  pair  from  Panama  and  Costa  Rica  that  was  compared  with  the 
types  of  communis  at  the  British  Museum  (Hespenheide  1974b;  q.v.  for  additional 
synonymy)  was  compared  with  the  male  type  of  subcommunis  and  the  female  type 
of  montezumae  at  Prague. 


Pachyschelus  dubius  Waterhouse,  1889,  op.  cit.,  p.  143.  Synonym:  P.  velasco  Oben¬ 
berger,  1925,  op.  cit.,  p.  89,  New  Synonymy. 

A  female  Paralectotype  (Hespenheide  1974b)  on  loan  from  the  British  Museum 
was  compared  directly  to  the  unique  female  type  of  velasco  at  Prague.  The  two 
names  belong  to  the  same  species. 


Pachyschelus  irroratus  Waterhouse,  1889,  op.  cit.,  p.  149.  Synonyms:  P.  aztecus  Oben¬ 
berger,  1925,  op.  cit.,  p.  127,  New  Synonymy;  P.  olivaceus  Kerremans,  1896,  Ann. 
Soc.  Entomol.  Belgique  40:138,  New  Synonymy. 

A  male-female  pair  from  the  Canadian  National  Collection  and  collected  at  the 
type  locality  of  Mazatlan,  Sinoloa,  Mexico,  was  compared  with  the  types  of  irro¬ 
ratus  (Hespenheide  1974b)  and  the  unique  male  type  of  aztecus.  The  two  names  refer 
to  the  same  species.  The  unique  female  type  of  olivaceus  is  also  at  the  British  Mu¬ 
seum  and  is  labelled  "Chili,  Chevrol.”  The  label  is  almost  certainly  in  error  and 
appears  to  be  a  relabelling  of  Kerremans.  P.  irroratus  is  very  distinctive  within  the 
genus,  and  olivaceus  is  identical  with  the  types  of  that  name.  No  other  Pachyschelus 
are  known  from  Chile. 
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Pachyschelus  pubicollis  Waterhouse,  1899,  op.  cit.,  p.  153.  Synonym:  P.  burmeisteri 
Obenberger,  1925,  op.  cit.,  p.  123,  New  Synonymy. 

A  male  from  Panama  and  a  female  from  Costa  Rica,  both  in  my  collection,  were 
compared  with  the  types  of  pubicollis  at  the  British  Museum  (Hespenheide  1974b)  and 
the  unique  type  of  burmeisteri  at  Prague  and  found  to  represent  the  same  species. 


Pachyschelus  pupureipennis  Waterhouse,  1889,  op.  cit.,  p.  144.  Synonyms:  P.  heter- 
ochrous  Obenberger,  1925,  op.  cit.,  p.  33,  New  Synonymy;  P.  vismiae  Obenberger, 
1939,  op.  cit.,  p.  311,  New  Synonymy. 

A  female  paratype  of  purpureipennis  borrowed  from  the  British  Museum  was  com¬ 
pared  directly  with  the  types  of  heterochrous  and  vismiae  at  Prague.  The  three  names 
refer  to  the  same  species. 

Pachyschelus  purpureus  bicolor  Kerremans,  1894,  Ann.  Entomol.  Soc.  France  63.420. 
Synonyms:  P.  ianthinus  Obenberger,  1925,  op.  cit.,  p.  124,  New  Synonymy;  P. 
purpureiformis  Obenberger,  1925,  loc.  cit.,  New  Synonymy;  P.  auberti  Thery, 
1927,  Ann.  Soc.  Entomol.  Belgique  67:47,  New  Synonymy. 

A  male-female  pair  from  Costa  Rica  was  compared  with  the  unique  female  type 
of  bicolor  at  the  British  Museum  (see  Hespenheide  1974b  for  discussion  of  nomencla- 
tural  status),  the  female  types  of  ianthinus  and  the  male  type  of  purpureiformis  at 
Prague,  and  the  male-female  pair  of  types  of  auberti  at  Paris.  These  names  refei  to 
the  same  species. 

Pachyschelus  secedens  Waterhouse,  1889,  op.  cit.,  p.  145.  Synonym:  P.  dugesi  Theiy, 
1923,  Ann.  Mus.  Sci.  Stor.  Nat.  Genova  51:113,  New  Synonymy;  P.  oculatus 
Schaeffer,  1909,  Bull.  Brooklyn  Inst.  Mus.  1(15):377,  New  Synonymy. 

A  male-female  pair  from  Durango  and  Michoacan,  Mexico,  borrowed  from  the 
Canadian  National  Collection,  was  compared  with  the  types  of  secedens  in  the 
British  Museum  (Hespenheide  1974b;  q.v.  for  additional  synonymy)  and  the  male  and 
female  type  material  of  dugesi  at  Paris.  P.  secedens  is  negligibly  different  from  Ari¬ 
zona  populations  under  the  name  of  P.  oculatus.  P.  oculatus  (=  secedens)  appears  to 
be  distinct  from  P.  schwarzi  Kerremans,  and  not  a  “variety”  of  it  as  treated  by  Oben¬ 
berger.  (1937). 

Pachyschelus  signatus  Waterhouse,  1889,  op.  cit.,  p.  150.  Synonyms:  P.  schmidti  Oben¬ 
berger,  1939,  op.  cit.,  p.  303,  New  Synonymy;  P.  schmidti  var.  sericeonotatus 
Obenberger,  1939,  op.  cit.,  p.  310,  New  Synonymy. 

A  male  from  Chiapas,  Mexico,  and  a  female  from  Costa  Rica  were  compared  with 
the  types  of  signatus  (Hespenheide  1974b)  at  the  British  Museum,  the  male-female 
types  of  schmidti  and  the  unique  type  of  schmidti  var.  sericeonotatus ,  at  Prague.  The 
three  names  refer  to  the  same  species. 


Pachyschelus  unifascia tus  Fisher,  1922,  op.  cit.,  p.  28.  Synonym:  P.  veselyi  Obenberger, 
1925,  op.  cit.,  p.  125,  New  Synonymy. 

A  male-female  pair  from  the  Panama  Canal  Zone  was  compared  with  the  male 
type  of  unifasciatus  at  the  U.S.  National  Museum  and  the  unique  female  type  of 
veselyi  at  Prague.  Both  names  refer  to  the  same  species. 


Pachyschelus  undulatus  Waterhouse,  1889,  op.  cit.,  p.  151.  Synonym:  P.  samali  Oben¬ 
berger,  1934,  Acta  Soc.  Entomol.  Csl.  Prague  31:90  (P.  famulus  Obenberger,  1925, 
op.  cit.,  p.  116,  not  P.  famulus  Kerremans,  1899,  op.  cit.,  p.  359),  New  Synonymy. 

A  male  specimen  from  the  Panama  Canal  Zone  was  compared  with  the  lecto- 
allotype  of  undulatus  at  the  British  Museum  (Hespenheide  1974b)  and  the  unique 
male  type  of  samali  at  Prague. 
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Paragrilus  Saunders,  1871 

Paragrilus  aeraticollis  Waterhouse,  1889,  op.  cit.,  p.  127.  Synonyms:  P.  costaricensis 
Obenberger,  1919,  Entomol.  Mitteil.  8:21,  New  Synonymy;  P.  costaricensis  var. 
hoscheki  Obenberger,  1924,  Archiv.  f.  Naturg.  90,  Abt.  A,  Heft  3,  p.  149,  New 

Synonymy. 

At  the  British  Museum  there  are  11  specimens  which  qualify  as  types  of  aeraticollis. 
A  pair  of  specimens  with  the  label  “Teapa,  Tabasco,  Feb.  H.H.S.”  bears  the  additional 
label  “ Paragrilus  aeraticollis  (Type)  Waterhouse;”  of  these  two  the  male  is  desig¬ 
nated  the  Lectotype  and  the  female  the  Lectoallotype.  Paratypes  bear  the  same 
label  or  one  of  the  following:  “Teapa,  Mexico,  Salle  Coll.,”  “Taboga  IsL,  Panama, 
Champion.”  “David,  Chiriqui,  Champion,”  “Bugaba,  Panama,  Champion,”  and  “Rio 
Hondo,  Br.  Honduras,  Blancaneau.”  A  specimen  in  my  collection  from  San  Pedro, 
Costa  Rica,  compared  with  the  type  material  of  aeraticollis  and  of  costaricensis  and 
costaricensis  var.  hoscheki  at  Prague  shows  the  names  to  refer  to  the  same  species. 
P.  costaricensis  var.  pehlkei  Obenberger  (1924,  loc.  cit.)  was  described  from  Colombia 
and  may  warrant  subspecific  status,  but  more  material  is  needed.  This  species  is  rela¬ 
tively  common  on  the  plant  Byttneria  and  rather  variable,  especially  in  size. 

Paragrilus  impressus  (Chevrolat),  1835,  op.  cit.,  p.  145. 

This  species  is  listed  by  both  Obenberger  (1935,  1936)  and  Blackwelder  (1944) 
under  both  Agrilus  and  Paragrilus ;  it  is  a  member  of  only  the  latter  genus. 

Paragrilus  lesueuri  Waterhouse,  1889,  op.  cit.,  p.  126.  Synonyms:  P.  aureonitens 
Obenberger,  1919,  op.  cit.,  p.  22,  New  Synonymy;  P.  helferi  Obenberger,  1924,  op. 
cit.,  p.  147,  New  Synonymy;  P.  helferi  var.  cortezi  Obenberger,  1924,  loc.  cit.  New 

Synonymy. 

Of  22  specimens  in  the  British  Museum  that  may  be  considered  types  of  lesueuri, 
9  specimens  on  9  pins  bear  the  label  “Jalapa,  Mexico,  Hoege;”  one  female  of  these 
bears  the  additional  label  “ Paragrilus  lesueuri  (Type)  Waterh.”  and  is  designated 
the  Lectotype.  A  male  of  this  series  is  designated  the  Allo-Lectotype.  Paratypes  in¬ 
clude  the  others  of  this  series  and  specimens  from  Cordova,  Teapa,  Puebla,  Tuxtla, 
Yolos,  Jacale,  Temax,  Atoyac,  La  Venta,  and  Tepetlapa.  Specimens  in  my  collec¬ 
tion  from  Guatemala  and  Costa  Rica  were  compared  with  the  types  of  lesueuri,  au¬ 
reonitens,  helferi,  and  helferi  var.  cortezi,  all  of  the  last  three  at  Prague.  P.  lesueuri 
is  a  widespread  and  variable  species  whose  hosts  are  species  of  Sida  in  the  Malvaceae. 
The  color  varies  from  bright  golden  cupreous  to  metallic  violet,  occasionally  within 
the  same  population  (Guanacaste  Prov.,  Costa  Rica).  Obenberger’s  names  reflect 
this  range  of  variation  within  the  species. 

Paragrilus  modicus  Solier,  1833,  Ann.  Soc.  Entomol.  France  2:304.  Synonyms:  P. 
vicinus  Waterhouse,  1889,  op.  cit.,  p.  126,  New  Synonymy;  P.  vavrai  Obenberger, 
1924,  op.  cit.,  p.  150,  New  Synonymy. 

P.  modicus  is  represented  in  the  Gory  collection  at  Paris  by  a  specimen  bearing 
the  label  “ modicus  Solier,  Columbia,  Typ.  Gory”  which  is  here  considered  the  type. 
P.  vicinus  is  represented  by  10  specimens  in  the  British  Museum  which  can  be  con¬ 
sidered  type  material;  a  female  with  the  labels  “V.  de  Chiriqui,  25-4000  ft.,  Cham¬ 
pion  and  “ Paragrilus  vicinus  (Type)  Waterhouse”  is  designated  the  Lectotype.  A 
male  with  the  same  label,  except  the  altitude  range  is  “3-4000  ft.,”  is  designated  the 
Allolectotype.  Other  specimens  with  these  labels  or  with  the  altitude  given  as 
below  4000  ft.”  are  considered  paratypes.  A  male  specimen  from  the  Panama  Canal 
Zone  was  compared  with  the  type  material  of  these  two  species,  as  well  as  of  vavrai 
at  Prague.  The  three  names  refer  to  the  same  form. 

Paragrilus  percautus  Kerremans,  1903,  op.  cit.,  p.  271,  New  Combination. 

Although  described  as  an  Agrilus,  examination  of  the  type  in  the  British  Museum 
shows  it  to  be  a  species  of  Paragrilus.  The  specimen  carries  a  blue  “Syntype”  label, 
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but  there  is  presently  only  a  single  specimen  under  that  name  with  the  label  “Rep. 
Argentina  Prov.  Buenos  Aires,  4.ii.l898,  C.  Bruch. 

Paragrilus  rugatulus  Thomson,  1879,  op.  cit.,  p.  74.  Synonym:  P.  texanus  Schaeffer, 
1904,  J.  New  York  Entomol.  Soc.  12:211,  New  Synonymy. 

The  type  of  rugatulus  is  at  Paris  and  is  labelled  “Mex.”  and  “ rugatulus  Deyr., 
Mexique.”  It  is  identical  with  a  specimen  from  Starr  County,  Texas,  collected  and 
determined  by  G.  H.  Nelson  as  texanus. 

Paragrilus  tenuis  Le  Conte,  1863,  Smithsonian  Misc.  Coll.,  6(1):82.  Synonym:  P. 
tenuis  subsp.  lecontei  Obenberger,  1924,  op.  cit.,  p.  149,  New  Synonymy. 

The  type  of  the  “subspecies”  lecontei  is  a  color  variety  from  among  a  series  of 
specimens  with  the  same  locality  label,  and  therefore  not  a  subspecific  difference 
in  the  current  sense  of  the  word;  i.e.,  a  morphologically  recognizable  population 
that  can  be  geographically  delimited.  This  name  should  not  be  recognized  without 
a  systematic  study  of  the  variation  within  the  species. 

Paragrilus  transitorius  Waterhouse,  1889,  op.  cit.,  p.  126.  Synonyms:  P.  cordai  Oben¬ 
berger,  1924,  op.  cit.,  p.  150,  New  Synonymy;  P.  modicus  subsp.  hansi  Obenberger, 
1924,  op.  cit.,  p.  151,  New  Synonymy;  P.  modicus  subsp.  vimmeri  Obenberger, 
1924,  op.  cit.,  p.  152,  New  Synonymy. 

There  are  21  specimens  in  the  British  Museum  that  quality  as  types  of  transitorius. 
A  pair  of  females  on  a  card  carries  the  labels  “Teapa,  Tabasco,  March,  H.H.S.  and 
“ Paragrilus  transitorius  (Type)  Waterh.”  One  of  these  is  arbitrarily  designated  the 
Lectotype.  A  male  from  the  same  series  is  designated  the  Allolectotype.  Paratypes 
bear  the  same  labels  or  labels  from  Cordova  or  Tapachula,  Mexico;  Zapote,  San 
Juan,  or  San  Geromino,  Guatemala;  or  Bugaba,  Panama.  A  male  from  the  Osa  Penin¬ 
sula,  Costa  Rica,  in  my  collection  was  compared  with  the  type  material  of  transi¬ 
torius  and  of  Obenberger’s  cordai,  modicus  subsp.  hansi  and  modicus  subsp.  vimmeri 
at  Prague.  These  specimens  vary  in  the  distinctness  and  width  of  the  sulcus  between 
the  eyes,  but  all  represent  the  same  species  whose  host  is  also  Sida  in  the  Malvaceae. 

Sambomorpha  Obenberger,  1924 

Sambomorpha  aeneifrons  (Kerremans),  1896,  Ann.  Soc.  Entomol.  France  66.163. 

Examination  of  the  type  of  the  genus  Sambomorpha  and  of  Kerremans’  Agrilus 
aeneifrons  shows  the  latter  to  be  a  member  of  Obenberger’s  genus. 

Taphrocerus  Solier,  1833 

Taphrocerus  agriloides  Crotch,  1873,  Proc.  Acad.  Nat.  Sci.,  Philadelphia  25.96. 
Synonym:  T.  texanus  Kerremans,  1896,  Ann.  Soc.  Entomol.  Belgique  40:312,  New 

Synonymy. 

Although  considered  a  synonym  of  gracilis  (Say)  by  Obenberger  (1937),  examina¬ 
tion  of  the  unique  type  of  texanus  at  the  British  Museum  shows  it  to  be  a  synonym  of 
T.  agriloides. 

Taphrocerus  chevrolati  Obenberger,  1924,  Sbornik  Entomol.  Odd.  Nar.  Mus.  Praha 
2:71.  Synonym:  T.  huachueanus  Knull,  1944,  Ohio  J.  Science  44:90,  New  Synon- 
ymy. 

A  specimen  in  my  collection  from  Portal,  Arizona,  determined  as  huachueanus 
was  compared  with  the  type  of  chevrolati  in  Prague  and  found  to  be  conspecific. 

Taphrocerus  communis  Waterhouse,  1889,  op.  cit.,  p.  130.  Synonyms:  T.  melanochal- 
ceus  Obenberger,  1941,  Sbornik  Ent.  Odd.  Nar.  Mus.,  Praha  19:97,  New  Synonymy, 
T.  san-josei  Obenberger,  1941,  op.  cit.,  p.  96,  New  Synonymy;  T.  sekerai  Obenber¬ 
ger,  1924,  op.  cit.,  p.  62,  New  Synonymy;  T.  schmidti  Obenberger,  1941,  loc.  cit., 
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New  Synonymy;  T.  schmidti  Obenberger,  1941,  loc.  cit.,  New  Synonymy;  T. 
srogli  Obenberger,  1924,  op.  cit.,  p.  59,  New  Synonymy;  T.  uniformis  Waterhouse, 
1889,  loc.  cit.,  New  Synonymy. 

A  male  specimen  in  the  Ohio  State  University  collection  from  Acapulco,  Mexico, 
was  compared  with  the  male  types  of  communis,  scm-josei,  sekerai,  and  schmidti,  and 
with  the  unique  female  types  of  malanochcdceus  and  srogli.  Comparisons  of  genitalia 
were  made  in  all  cases  involving  males.  Although  communis  is  in  a  difficult  sec¬ 
tion  of  the  genus,  all  these  names  refer,  in  my  judgment,  to  the  same  species.  Water- 
house’  uniformis  is  somewhat  larger,  with  the  thorax  not  so  distinctly  different  in 
color  from  the  elytra,  but  otherwise  also  apparently  the  same  species. 


Taphrocerus  cylindricollis  Kerremans,  1896,  op.  cit.,  p.  312.  Synonym:  T.  alhonotatus 
Blatchley,  1919,  Can.  Entomol.  51:29,  New  Synonymy. 

Although  cylindricollis  has  been  considered  by  recent  workers  to  be  a  synonym  of 
gracilis  (Say),  examination  of  the  type  at  the  British  Museum,  and  comparison  of  the 
type  with  material  of  alhonotatus  from  Blatchley ’s  collections  there,  shows  that 
cylindricollis  is  a  senior  synonym  of  alhonotatus.  Although  the  type  of  cylindricollis 
is  from  Philadelphia,  Pennsylvania,  and  that  of  alhonotatus  is  from  Florida,  Nelson 
and  Westcott  (1976)  have  recently  reported  this  species  (as  alhonotatus)  from  New 
Jersey. 

Taphrocerus  depilis  Kerremans,  1896,  op.  cit.,  p.  311.  Synonym:  T.  brevicarinatus 
Fisher,  1929,  Proc.  U.S.  Natl.  Mus.  76(6):  17,  New  Synonymy. 

Comparison  of  a  specimen  of  the  distinctive  brevicarinatus  from  Panama  with  the 
unique  type  of  depilis  at  the  British  Museum  shows  the  two  names  refer  to  the  same 
species. 

Taphrocerus  difficilis  Obenberger,  1924,  op.  cit.,  p.  57.  Synonym:  T.  sinaloensis  Oben¬ 
berger,  1934,  Sbornik  Entomol.  Odd.  Nar.  Mus.,  Praha,  12:55,  New  Synonymy. 
Types  of  these  two  names  at  Prague  were  compared  directly;  except  for  slight  dif¬ 
ferences  in  size,  they  are  identical. 

Taphrocerus  fasciatus  Waterhouse,  1889,  op.  cit.,  p.  128.  Synonym:  T.  vavrai  Obenber¬ 
ger,  1924,  op.  cit.,  p.  50,  New  Synonymy. 

A  specimen  from  the  Panama  Canal  Zone  was  compared  with  both  types.  The  type 
of  vavrai  at  Prague  is  a  female  and  lacks  the  pubescence  on  the  lower  half  of  the 
face,  a  sexual  characteristic  of  the  males. 

Taphrocerus  gracilis  Say,  1825,  Ann.  Lyc.  Nat.  Hist.,  N.Y.  I,  2:253.  Synonym:  T. 
grossus,  Obenberger,  1924,  op.  cit.,  p.  56,  New  Synonymy. 

Obenberger  described  grossus  from  a  poorly  labelled  specimen  (“Amerique  merid- 
ionale”)  that  he  guessed  might  have  come  from  Brasil.  Examination  of  the  type 
shows,  however,  that  it  is  a  somewhat  dirty,  rubbed  specimen  of  gracilis  that  was  mis¬ 
labelled,  for  gracilis  does  not  occur  south  of  the  United  States. 

Taphrocerus  psilopteroicles  Waterhouse,  1889,  op.  cit.,  p.  129.  Synonyms:  T.  capita tus 
Obenberger,  1924,  op.  cit.,  p.  55,  New  Synonymy;  T.  schilch  Obenberger,  1924,  loc. 
cit.,  New  Synonymy. 

Three  specimens  in  the  British  Museum  can  be  considered  type  material  of  psi- 
lopteroides.  The  specimen  labelled  “Chiacaman,  Vera  Paz.  Champion”  and  “Taph¬ 
rocerus  psilopteroides  (Type)  Waterh.”  is  here  designated  as  the  Lectotype;  specimens 
from  Cuernavaca  and  Taboga  Island,  Panama,  are  considered  paratypes.  A  specimen 
from  Costa  Rica  in  my  collection  was  compared  with  the  type  of  psilopteroides,  as 
well  as  the  types  of  capitatus  and  schilcli,  both  from  Costa  Rica  and  at  Prague.  It 
appears  that  psilopteroides  is  a  relatively  widespread  and  variable  species.  The  pu¬ 
bescent  design  on  the  elytra  varies  in  intensity,  and  individuals  from  the  same  pop- 
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ulation  can  vary  in  size  and  shape,  based  on  my  field  observations,  but  there  are  no 
correlated  differences  in  the  male  genitalia.  Both  capitatus  and  schildi  fall  within 
the  range  of  variation  shown  by  psilopteroides  and  are  considered  conspecific.  It  is 
likely  that  additional  names  will  be  considered  synonyms  when  a  complete  study 
of  variation  in  this  species  is  made. 
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NEW  HOST  RECORDS 
IN  THE  BRUCHIDAE  (COLEOPTERA) 

Clarence  Dan  Johnson 

Department  of  Biological  Sciences,  Northern  Arizona  University, 

Flagstaff,  AZ  86011 

Abstract 

Eight  species  of  the  genus  Amblycerus  are  reported  to  feed  in  seeds  of 
species  of  the  genera  Caesalpinia,  Cassia,  Apeiba,  and  Combretum.  Mei- 
bomeus  musculus  (Say)  feeds  in  species  of  Desmodium  and  Lespedeza;  seven 
species  of  Merobruchus  feed  in  seeds  of  species  of  Albizia,  Lysiloma,  Pithe- 
cellobium,  Acacia,  and  Leucaena ;  Mimosestes  nubigens  (Motschulsky) 
feeds  in  seeds  of  Acacia;  Sennius  morosus  (Sharp)  feeds  in  seeds  of  Cassia 
durangensis  Rose;  six  species  of  Stator  feed  in  seeds  of  species  of  Acacia, 
Calliandra,  Lysiloma,  Leucaena,  and  Mimosa ;  and  four  species  of  Zabrotes 
feed  in  seeds  of  Cassia  and  Vicia.  All  of  the  plants  are  in  the  family  Legu- 
minosae  except  for  Apeiba  (Tiliaceae)  and  Combretum  (Combretaceae). 


To  make  them  available  for  current  review  taxonomic  and  ecological 
studies  currently  in  progress,  new  host  records  for  the  genera  Amblycerus, 
Meibomeus,  Merobruchus,  Mimosestes,  Sennius,  Stator,  and  Zabrotes  are 
presented  below.  The  species  designated  by  number  are  either  new  or  too 
variable  to  be  assigned  a  name  prior  to  a  thorough  revision  of  those  genera. 
J.  M.  Kingsolver  is  currently  revising  Amblycerus  and  Merobruchus  and 
will  assign  names  to  these  numbers  when  the  revisions  are  published.  Un¬ 
less  otherwise  indicated,  all  plants  are  in  the  family  Leguminosae. 
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Amblycerus  sp.  #  1 

L  Caesalpinia  sclerocarpa  Standley:  Mexico.  Sinaloa:  near  beach,  6  mi  N  Mazat- 
lan,  26-11-73  (CDJ  #215-73). 

Amblycerus  sp.  #2 

L  Cassia  berlandieri  Bentham:  Mexico.  Navarit:  29  mi  SW  Compostela,  l-III- 
73  (CDJ  #302-73). 
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A  m  blycerus  sp.  #  3 

1.  Cassia  bicapsularis  Linnaeus'.  Mexico.  Sinaloa:  3  mi  NE  Los  Mochis,  20-VIII- 

65  (CDJ).  Oaxaca:  5  mi  E  Temascal,  24-VI-64  (D.  H.  Janzen). 

2.  C.  occidentalis  Linnaeus:  Mexico.  Navarit:  4  mi  E  San  Bias,  27-VIII-65  (CDJ). 

Amblycerus  sp.  #4 

1.  Cassia  emarginata  Linnaeus:  Mexico.  Colima:  11  mi  NE  Armeria,  7-111-73 
(CDJ  #390-73). 

Amblycerus  sp.  #5 

1.  Cassia  hintoni  Sandwith:  Mexico.  Jalisco:  22  mi  N  Barra  de  Navidad,  2-1-73 
(CDJ  #28-73). 


A m  blycerus  sp.  #  6 

1.  Cassia  multijug  a  Rich.:  Florida.  Dade  Co.:  Homestead,  8-IV-60  (LJB  #106f). 

A m blycerus  sp.  #7 

1.  Apeiba  membranacea  Spruce  ex  Benth.:  Panama  (LJB).  (Tiliaceae) 


Amblycerus  sp.  #8 

1.  Combretum  fruticosum  (Loefl.)  Stuntz:  Colima:  7  mi  E  Manzanillo,  7-111-73 
(CDJ  #408-73).  Jalisco:  10  mi  S  Puerto  Vallarta,  9-III-73  (CDJ  #460-73).  (Combre- 

taceae) 

Meibomeus  musculus  (Say) 

1.  Desmodium  canescens  DC:  Florida.  Polk  Co.:  Lake  Alfred,  6-VII-28  (LJB 
#55a8). 

2  O,  purpureum  Hook.  &  Am.:  Florida.  Alachua  Co..  Gainesville,  4-V 111-3/ 
(A.  N.  Tissot;  LJB  #761). 

3.  D.  tenuifolium  Torr.  &  Gray:  Florida.  Polk  Co.:  Dundee,  VII-28  (LJB  #55a5). 

4.  D.  triflorum  DC:  Florida.  Orange  Co.:  9  mi  S  Orlando,  25-VI-28  (LJB  #55b2). 

5.  Lespedeza  hirta  Ell.:  New  Jersey.  Camden  Co.:  Haddon  Heights,  30-VII-36 

(LJB  #741). 

Merobruchus  insolitus  (Sharp) 

1.  Albizia  lebbek  (L.)  Bentham:  Mexico.  Baja  California  Sur:  San  Jose  Del  Cabo, 
27-XII-75  (CDJ  #129-75). 

2.  A.  occidentalis  Brandegee:  Mexico.  Baja  California  Sur:  700',  12  mi  N  San  Jose 
Del  Cabo,  28-XII-75  (CDJ  #141-75). 

3.  A.  sinaloensis  Britt.  &  Rose:  Mexico.  Sonora:  Alamos,  30  December  1975 

(CDJ  #146-75).  .  o  .  ... 

4.  Lysiloma  divaricata  (Jacq.)  Macbride:  Mexico.  Sinaloa:  30  mi  S  Guamucnil, 

7-1-73  (CDJ  #137-73).  Jalisco:  ca  4000',  3  mi  S  Tecolatlan,  1-1-73  (CDJ  #3-73). 

Sonora:  10  mi  N  Guaymas,  3-1-78  (CDJ  #220-78). 

5  Lysiloma  thornberi  Britt.  &  Rose:  Arizona.  Pima  Co..  Chimenea  Cvn.,  Rincon 

Mts.,  14-X-76  (CDJ  #  # 37-76  &  38-76). 

6.  Pithecellobium  aff.  mangense  (Jacq.)  Macbride:  Mexico.  Nayant:  2  mi  NW  Aca- 
poneta,  10-III-73  (CDJ  #482-73). 

7.  P.  sonorae  S.  Wats.:  Mexico.  Sonora:  9  mi  E  Navojoa,  30-XII-75  (CDJ  #151- 
75). 

M.  julianus  (Horn) 

1.  Acacia  roemeriana  Scheele:  Texas.  Menard  Co.:  Menard,  27-VI-46  (LJB 
st  #86h  &  86i).  Kimble  Co.:  Junction,  17-VI-56  (LJB  # 97i). 
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M.  knulli  (White) 

1.  Lysiloma  thornberi  Britt.  &  Rose:  Arizona.  Pima  Co.:  Chimenea  Cyn.,  Rincon 
Mts.,  14-X-76  (CDJ  #  #37-76  &  38-76). 

M.  placidus  (Horn) 

1.  Acacia  texensis  Torr.  &  Gray:  Texas.  Big  Bend  National  Park:  Oak  Spring, 
l-V-59  (LJB  #  104q). 

Merobruchus  sp.  #  1 

1.  Acacia  coulteri  Bentham:  Mexico.  Sonora:  8  mi  E  Navojoa,  24-11-73  (CDJ 
#179-73);  Lake  Mocuzari,  29-XII-77  (CDJ  #191-77);  9  mi  E  Navojoa,  30-XII-75 
(CDJ  #153-75). 

Merobruchus  sp.  #2 

1.  Pithecellobium  aff.  mangense  (Jacq.)  Macbride:  Mexico.  Sinaloa:  38  mi  S  Culia- 
can,  25-11-73  (CDJ  #196-73).  Nayarit:  2  mi  NW  Acaponeta,  10-III-73  (CDJ  #482-73). 

2.  P.  undulatum  (Britt.  &  Rose)  Gentry:  Mexico.  Sonora:  13  mi  NW  Alamos  &  4 
mi  NW  Alamos,  23-XII-76  (CDJ  ##165-76  &  175-76);  5  mi  W  Alamos,  26-XII-76 
(CDJ  #186-76);  6  mi  W  Alamos,  27-XII-77  (CDJ  #168-77);  2  mi  E  Alamos,  29-XII- 
77  (CDJ  #189-77). 


Merobruchus  sp.  #3 

1.  Acacia  aff.  riparioides  (Britt.  &  Rose)  Standley:  Mexico.  Michoacan:  5300', 
16  mi  E  Jiquilpan,  9-VII-68  (CDJ  #256-68). 

2.  Leucaena  guatemalensis  Britt.  &  Rose:  Mexico.  Colima:  3  mi  S  Colima,  7- 
III-73  (CDJ  #373-73). 

3.  Lysiloma  desmostachys  Bentham:  Mexico.  Colima:  7  mi  S  Colima,  7-III-73 
(CDJ  #380-73). 

Merobruchus  sp.  #4 

1.  Acacia  sp.:  Mexico.  Jalisco:  56  mi  S  Puerto  Vallarta,  9-III-73  (CDJ  #446-73). 

Mimosestes  nubigens  (Motschulsky) 

1.  Acacia  tortuosa  Willd.:  Mexico.  Sonora:  13  mi  NW  Navojoa,  30-XII-77  (CDJ 
#206-77). 

Sennius  medialis  (Sharp) 

1.  Cassia  occidentalis  Linnaeus:  Mexico.  Michoacan:  Patzcuaro,  9-VIII-49  (LJB 
#  125f) 

Sennius  morosus  (Sharp) 

1.  Cassia  durangensis  Rose:  Texas:  Santa  Helena,  1900',  10-11-26  (LJB  #54rl). 
Big  Bend  National  Park:  Boquillas  Canyon,  5-V-56  (LJB  #96v);  Hot  Springs,  19- 
VI-57  (LJB  #  lOOq). 


Stator  chihuahua  Johnson  and  Kingsolver 

1.  Acacia  angustissima  (Mill.)  Kuntze:  Mexico.  Sonora:  ca  2800',  8  mi  S  Ben¬ 
jamin  Hill,  28-XII-76  (CDJ  #221-76);  ca  2400',  15  mi  S  Benjamin  Hill,  3-1-78  (CDJ 
#233-78). 

2.  A.  constricta  Bentham:  Arizona.  Pima  Co.:  1  mi  S  Hdqtrs.,  Saguaro  Nat’l.  Mon. 
East,  6-X-77  (CDJ  #96-77);  31  mi  NE  Sells,  8-X-77  (CDJ  #  134-77). 

3.  Calliandra  eriophylla  Bentham:  Arizona.  Yavapai  Co.:  Black  Canvon  Citv, 
30-V-76  (CDJ  #2-76). 

4.  Lysiloma  thornberi  Britt.  &  Rose:  Arizona.  Pima  Co.:  ca  3700',  Chimenea  Cvn., 
Rincon  Mts.,  14-X-76  (CDJ  #37-76). 
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Stator  limbatus  (Horn) 

1.  Acacia  goldmanii  (Br.  &  Rose)  Wiggins:  Mexico.  Baja  California  Sur:  9  mi  S 

Villa  Constitution,  25-XII-75  (CDJ  #102-75). 

2.  Calliandra  eriophylla  Bentham:  Arizona.  Yavapai  Co.:  Black  Canyon  City, 
30-V-76  (CDJ  ##1-76  &  2-76). 

3.  Leucaena  guatemalensis  Britt.  &  Rose:  Mexico.  Colima:  ca  1500,  3  mi  S  Co¬ 
lima,  7-III-73  (CDJ  #373-73). 

4.  Lysiloma  thornbcri  Britt.  &  Rose:  Arizona.  Pima  Co.:  ca  3700  ,  Chimenea  Cvn., 
Rincon  Mts.,  14-X-76  (CDJ  #  #37-76  &  38-76). 

Stator  pruininus  (Horn) 

1.  Acacia  greggii  Gray:  Arizona.  Yavapai  Co.:  Clear  Creek  Camp,  7  mi  SE  Camp 
Verde,  17-IX-77  (CDJ  #87-77).  Pima  Co.:  ca  2600',  2.3  mi  S  Sells,  15-VIII-77  (CDJ 
#70-77). 

2.  Calliandra  eriophylla  Bentham:  Arizona.  Yavapai  Co.:  Black  Canyon  City, 
30-V-76  (CDJ  #  #  1-76  &  2-76). 

Stator  pygidialis  (Schaeffer) 

1.  Calliandra  reticulata  Gray:  Arizona.  Cochise  Co.:  Naco,  7-X-77  (CDJ  #116-77). 


Stator  sordidus  (Horn) 

1.  Lysiloma  divaricata  (Jacq.)  Macbride:  Mexico.  Sonora:  14  mi  E  Navojoa,  26- 
XII-76  (CDJ  #191-76);  10  mi  N  Guaymas,  27-XII-76  (CDJ  #203-76);  3  mi  W  Alamos, 
27-XII-77  (CDJ  #165-77);  ca  .5  mi  E  Alamos,  28-XII-77  (CDJ  #176-77);  10  mi  E 
Navojoa,  30-XII-77  (CDJ  #201-77);  10  mi  N  Guaymas,  3-1-78  (CDJ  #223-78). 

2.  Mimosa  laxiflora  Bentham:  Mexico.  Sonora:  10  mi  E  Navojoa,  30-XII-78  (CDJ 
#236-78). 

Stator  vachelliae  Bottimer 

1.  Acacia  cymbispina  Sprague  &  Riley:  Mexico.  Sonora:  13  mi  NW  Navojoa, 

30-XII-77  &  26-XII-76  (CDJ  #  #208-77  &  197-76). 

2.  A.  farnesiana  (L.)  Willd.:  Mexico.  Sonora:  11  mi  S  Hermosillo,  27-XII-76 
(CDJ  #212-76);  13  mi  NW  Navojoa,  30-XII-77  (CDJ  #208-77). 

Stator  vittatithorax  (Pic) 

1.  Lysiloma  desmostachys  Bentham:  Mexico.  Colima:  ca  1100,  7  mi  S  Colima, 
7-1 11-73  (CDJ  #380-73). 

Zabrotes  interstitialis  (Chevrolat) 

1.  Cassia  moschata  H.B.K.:  Panama.  Canal  Zone:  Ft.  Clayton,  25-11-64  (LJB 
#  121u). 

Z.  planifrons  Horn 

1.  Cassia  leptadenia  Greenm:  Arizona.  Santa  Cruz  Co.:  ca  4200  ,  6  mi  E  Ruby, 
15-X-76  (CDJ  #63-76). 

Z.  spectabilis  Horn 

1.  Cassia  roemeriana  Scheele:  Texas,  Menard  Co.:  Menard,  13-14-VI-46  (LJB 
#86b). 

Zabrotes  sp.  #1 

1.  Vicia  leavenworthii  Torr.  &  Gray:  Texas:  Bexar  Co.,  10-V-62  (LJB  #  112u). 
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NEW  SPECIES  OF  NEOTROPICAL  PRIONINAE 
(COLEOPTERA:  CERAMBYCIDAE) 

John  A.  Chemsak 

University  of  California,  Berkeley,  CA  94720 

Abstract 

Three  new  species  of  Neotropical  prionine  Cerambycidae  are  described: 
Derancistrus  michelii  from  Puerto  Rico;  Derobrachus  dentipes  from  Costa 
Rica;  and  Prionus  howdeni  from  Mexico. 


Although  the  Neotropical  Prioninae  are  in  need  of  revision,  certain  new 
species  at  hand  are  sufficiently  distinctive  to  warrant  description.  Several 
of  these  are  described  below  to  make  the  names  available  for  other  existing 
and  future  projects. 

Mr.  Julio  Micheli  of  Puerto  Rico  has  made  the  specimens  of  Derancis¬ 
trus  available  for  this  study.  The  Canadian  National  Collection,  Ottawa 
and  the  Essig  Museum  of  Entomology,  Berkeley  are  also  acknowledged 
for  providing  material.  This  work  was  carried  out  during  the  course  of  a 
National  Science  Foundation  sponsored  study  on  North  American  Ceram¬ 
bycidae  through  Grant  DEB76-23849  A01.  Celeste  Green  prepared  the  illus¬ 
tration. 


Derancistrus  michelii  Chemsak,  new  species 

Male :  Form  moderate  sized  to  rather  large,  depressed;  integument  dark  reddish 
brown,  pronotum  usually  piceous,  elytra  often  paler  with  epipleura  narrowly  yel¬ 
lowish.  Head  narrow,  front  short,  very  deeply  impressed;  vertex  elongate,  deeply, 
broadly  impressed,  impression  extending  to  neck,  narrowing  behind,  V-shaped;  punc¬ 
tures  rather  fine,  dense,  irregular;  pubescence  pale,  depressed,  usually  dense  in  de¬ 
pression  behind  eyes;  antennae  extending  to  a  little  beyond  middle  of  elytra,  seg¬ 
ments  moderately  flattened,  glabrous,  segments  rather  finely,  densely,  conflu- 
ently  punctate,  finely  asperate  along  inner  margins,  outer  segments  with  numerous 
poriferous  pits,  third  segment  about  1.6  times  longer  than  first,  fourth  subequal  to 
first.  Pronotum  much  broader  than  long,  sides  gradually  expanding  back  from  apex 
to  near  base  then  suddenly  narrowing  to  base  forming  an  obtuse  angle  (Fig.  1), 


Fig.  1.  Pronotum  of  Derancistrus  michelii  Chemsak,  male. 
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margins  crenulate  with  an  obtuse  tubercle  at  angle;  disk  with  a  broad,  shining,  angu- 
late,  amphora-shaped  area  at  middle,  this  area  very  feebly  impressed  toward  an¬ 
terior  end;  sides  opaque,  very  finely,  densely  punctate  with  a  coarsely  punctate,  nar¬ 
row  line  extending  from  angle  of  amphora  back  to  angle  of  lateral  margin;  pu¬ 
bescence  in  middle  area  often  very  dense,  recumbent,  grayish;  prosternum  opaque 
except  for  median  keel,  intercoxal  process  deeply  V-shaped  at  apex,  meso-  and  meta¬ 
sternum  usually  densely  grayish  pubescent  at  sides,  middle  finely,  sparsely  punc¬ 
tate.  Elytra  about  twice  as  long  as  broad,  tapering  toward  apex;  punctures  coarsely 
rugose  at  base,  becoming  finer  and  confluent  toward  apex,  pubescence  usually  con¬ 
sisting  of  numerous  small  clumps  of  appressed  pubescence  with  short  individual 
hairs  interspersed;  apices  rounded,  finely  serrate.  Legs  robust,  femora  gradually  en¬ 
larging,  moderately  densely  punctate;  front  tibiae  with  an  internal  brush  of  long 
yellowish  hairs.  Abdomen  finely,  densely  punctate  and  pubescent  at  sides;  last  ster- 

nite  emarginate  at  apex.  Length,  21-41  mm. 

Female:  Form  similar.  Antennae  extending  to  about  middle  of  elytra.  Pronotum 
shining,  middle  area  not  distinctly  delimited,  side  coarsely  and  finely  punctate; 
pubescence  extending  transversely  along  posterior  margin  only;  prosternum  rugu- 
lose;  metasternum  sparsely  punctate  and  nonpubescent  at  sides.  Legs  less  robust, 
glabrous,  front  tibiae  without  an  internal  brush.  Abdomen  finely  sparsely  punctate, 
very  sparsely  pubescent;  last  sternite  narrowly  truncate  at  apex,  middle  often 
notched.  Length,  24-38  mm. 

Holotype  male,  allotype  (National  Museum  of  Natural  History)  from  Road 
10,  Km.  21,  1500  ft.,  Puerto  Rico,  6  July  1976,  14  June  1977  (J.  Micheli);  28  paratypes 
(19  males,  9  females)  same  locality,  18  June  1976,  6  July  1976,  9  July  1976,  18  July 
1976,  28  July  1976,  7  August  1976,  8  August  1976,  18  September  1976,  2  October  1976, 
14  May  1977,  14  June  1977  and  20  August  1977,  all  J.  Micheli  collector.  Additional 
paratypes  all  from  Puerto  Rico  as  follow:  1  female,  Divisoria,  1  August  1975  (J. 
Micheli);  1  male,  1  female,  San  German,  8  September  1975  (J.  Micheli);  1  female, 
Mara  villa,  22  July  1976  (J.  Micheli);  1  male,  Guayama,  28  May  1976  (N.  Micheli); 

1  male,  1  female,  Mayaguez,  8  March  1976  (J.  Micheli;  J.  L.  Collazo);  3  males,  4  fe¬ 
males,  Caribbean  National  Forest,  Toro  Negro,  3600  ft.,  24  July  and  22  August  1976 
(J.  Micheli),  22  July  and  10  September  1976  (J.  Micheli). 

This  species  varies  considerably  in  size  and  to  some  extent  in  coloration. 
The  elytra  are  often  paler,  and  in  some  examples  the  pale  marginal  band 
is  not  distinct.  In  some  males,  the  median  portion  of  the  pronotal  disk  is 
very  densely  pubescent  and  the  elytra  are  covered  by  numerous,  small 
patches  of  appressed  pubescence. 

D.  michelii  is  separated  from  D.  bilineatus  (Fabricius)  by  the  deeply,  lon¬ 
gitudinally  sulcate  pronotal  disk  of  D.  bilineatus.  That  species  also  has  a 
shorter,  sparsely  punctate  third  segment  of  the  antennae  and  the  males  have 
internal  brushes  on  all  of  the  tibiae.  From  D.  thomae  (L.),  D.  michelii  differs 
by  the  flattened,  barely  impressed  pronotal  disk,  rounded  sides  of  the  pro¬ 
notum  with  the  external  angles  short  and  obtuse,  densely  punctate  and 
pubescent  metepisternum  and  sides  of  the  abdominal  sternites  and  more 

densely  punctate  antennal  segments. 

Mr.  Julio  Micheli  of  Ponce,  Puerto  Rico,  to  whom  this  species  is  dedi¬ 
cated,  has  supplied  the  following  observations  on  D.  michelii. 

This  species  occurs  in  humid  to  very  humid  forests  at  an  elevation  of 
1000  to  3600  feet.  Larvae  bore  in  decayed  logs  of  various  diameters.  Pupa¬ 
tion  occurs  within  the  logs  and  adult  emergence  takes  place  about  22  days 
later  (based  on  two  observations  in  the  laboratory).  Adults  are  diurnal  and 
may  be  taken  on  foliage  of  low  plants  from  midmorning  to  early  after¬ 
noon.  They  can  also  be  found  running  over  dead  logs  during  the  warmer 
hours. 
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In  addition  to  the  type  series,  D.  michelii  has  also  been  reported  from 
the  following  localities  in  Puerto  Rico:  Lares,  Adjuntas,  Guilarte  Forest, 
Rio  Piedras,  and  Luquillo  Experimental  Forest.  This  appears  to  be  the 
most  common  species  of  Derancistrus  on  the  island. 

Prionus  (Prionus)  howdeni  Chemsak,  new  species 

Male :  Form  moderate  sized;  integument  piceous,  elytra  and  lateral  margins  of 
pronotum  orange  brown.  Head  with  front  very  short,  deeply  impressed;  mandibles 
moderately  long,  finely  punctate;  median  impression  deep,  extending  onto  neck; 
punctures  rather  fine,  confluent  with  rounded  pits  on  vertex;  eyes  separated  on  ver¬ 
tex  by  about  length  of  fourth  antennal  segment;  antennae  12-segmented,  reaching  to 
a  little  beyond  middle  of  elytra,  segments  slightly  produced  at  apices,  segments  to 
sixth  finely,  sparsely  punctate,  outer  segments  finely  striate.  Pronotum  narrower 
than  base  of  elytra;  lateral  teeth  moderate,  anterior  pair  short,  median  pair  larger, 
basal  margin  almost  right  angles;  disk  very  irregularly,  densely  punctate,  punc¬ 
tures  consisting  of  rounded,  elevated  protuberances  of  varying  sizes;  prosternum 
barely  punctate,  very  sparsely  pubescent;  mesosternum  very  finely,  shallowly  punc¬ 
tate;  metasternum  finely,  densely  punctate,  densely  clothed  with  long,  erect,  yel¬ 
lowish  hairs.  Scutellum  glabrous,  finely,  moderately  densely  punctate,  rounded 
behind.  Elytra  less  than  twice  as  long  as  broad;  puncture  dense,  rugose,  confluent, 
becoming  finer  toward  apex;  pubescence  absent;  each  elytron  bicostate,  costae  extend¬ 
ing  from  base  and  uniting  at  apical  one  fourth;  apices  rounded,  sutural  angles  lightly 
dentate.  Legs  slender,  sparsely  punctate;  front  tibiae  excavated  and  asperate  beneath; 
posterior  tarsi  slender,  segments  finely  punctate  and  sparsely  pubescent  dorsally, 
third  segment  with  lobes  dentate  at  apices.  Abdomen  shining,  glabrous,  finely, 
rather  sparsely  punctate;  last  sternite  emarginate  at  apex.  Length,  exclusive  of  man¬ 
dibles,  31  mm. 

Holotype  male  (Canadian  National  Collection)  from  11  mi.  SW  El  Salto, 
Durango,  Mexico,  30  June  1964,  on  dead  cypress  (H.  F.  Howden). 

The  coloration  and  sculpturing  of  the  elytra  and  the  unusual  protrud¬ 
ing  punctures  of  the  pronotum  make  this  one  of  the  most  distinctive  New 
World  species  of  Prionus. 


Derobrachus  dentipes  Chemsak,  new  species 

Male :  Form  large,  sides  tapering  posteriorly;  integument  dull,  dark  reddish- 
brown.  Head  small,  front  short;  eyes  large,  separated  above  by  width  of  base  of  third 
antennal  segment,  beneath  about  twice  as  much;  median  line  broad,  deep,  channeled 
by  elevated  margins;  neck  behind  eyes  convergent;  palpi  unequal,  apical  segments 
slightly  expanded  apically;  mandibles  elongate,  asymmetrical;  antennae  slender, 
shorter  than  body,  scape  slender,  conical,  third  segment  slender,  subglabrous, 
shallowly  sulcate  at  sides,  inside  with  several  small  asperites,  about  twice  as  long 
as  fourth  segment,  segments  from  eighth  with  prominently  raised  striations,  segments 
almost  impunctate.  Pronotum  almost  twice  as  broad  from  bases  of  lateral  spines  as 
long;  each  side  with  three  prominent,  acute  spines;  disk  elevated,  coarsely  scabrous 
and  densely,  finely  punctate;  pubescence  dense,  golden,  erect,  denser  and  appressed 
along  apical  and  basal  margins;  prosternum  finely  asperate,  moderately  densely 
pubescent,  intercoxal  process  gradually  arcuate;  meso-  and  metasternum  finely, 
densely  punctate,  densely  clothed  with  suberect,  golden  pubescence.  Elytra  more 
than  twice  as  long  as  basal  width,  sides  broadly  eAplanate  behind  humeri;  disk 
opaque,  minutely,  densely  rugulose;  pubescence  rather  sparse,  short,  erect;  each  ely¬ 
tron  tricostate;  apices  narrowly  rounded,  sutural  spine  short.  Legs  slender,  elon¬ 
gate;  tibiae  with  a  double  row  of  sharp  spines  on  inside  edge;  tarsi  normal.  Abdomen 
glabrous,  minutely  punctate;  last  sternite  narrowly,  deeply  emarginate  at  apex. 
Length,  exclusive  of  mandibles,  51  mm. 
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Holotype  male  (California  Academy  of  Sciences)  from  Zapote  de  Upala  (vie. 
Bijagua),  Alajuela  Prov.,  Costa  Rica,  7  July,  1973  (R.  Ortiz). 

This  species  is  very  distinctive  by  the  large  eyes,  pubescent  pronotum 
and  spined  tibiae. 


BOOK  REVIEW 


Beetles  and  how  they  live,  by  D.  H.  Patent  and  P.  C.  Schroeder.  1978.  Holiday 
House  Inc.,  18  E  53rd  St.,  New  York,  NY  10022.  Hardbound,  159p.,  $7.95. 

Patent  and  Schroeder  have  written  an  interesting  account  on  beetles,  and  how  they 
live,  for  the  junior  high  school  and  high  school  audience.  The  general  morphology, 
flight,  and  reproduction  of  these  insects  is  covered  with  a  minimum  of  technical  terms 
but  without  diagrams.  There  are  excellent  chapters  on  beetle  foods  and  feeding, 
water  and  deserts  for  homes,  and  habits  of  dung  beetles.  One  of  the  features  of  this 
volume  is  the  description  of  successful  examples  of  biological  control  involving 
beetles.  The  term  itself  (biological  control)  is  neither  used  in  the  text  nor  listed  in 
the  index.  About  20  black  and  white  photographs  are  included  throughout  the  text 
(in  two  instances  the  captions  are  misleading  or  incorrect).  For  the  student  who  has 
been  “turned  on”  by  beetles  and  how  they  live,  a  final  chapter  provides  very  helpful 
information  on  observing  and  collecting  beetles.  Additional  listings  after  the  last 
chapter  provides  names  and  addresses  of  supply  houses  (for  entomology  equipment), 
and  suggested  reading  including  both  books  and  magazine  articles.  Coleopterists 
should  be  interested  in  recommending  this  volume  to  their  local  high  school  and 
municipal  libraries. 


-P.P.S. 
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BURROWING  BEHAVIOUR  IN  ADULT  CARDIOPHORUS 
CARDISCE  (SAY)  (COLEOPTERA:  ELATERIDAE) 

P.  M.  Sanborne 

Lakehead  University,  Thunder  Bay,  Ont.,  Canada,  P7B  5E1 

Abstract 

Burrows  excavated  in  the  slopes  of  sand  dunes  by  adult  Cardiophorus 
cardisce  (Say)  in  Canada  are  reported  and  described,  apparently,  for  the 
first  time. 


While  collecting  on  sand  dunes  in  Pinery  Provincial  Park  (Grand  Bend, 
Ontario,  Canada),  I  discovered  numerous  individuals  of  Cardiophorus  car¬ 
disce  (Say)  flying  and  running  about  very  actively.  A  short  time  later,  I 
noticed  little  piles  of  sand  being  pushed  out  of  a  burrow  dug  in  the  slope  of 
a  large  dune.  As  I  watched,  I  saw  a  beetle  emerge  from  the  burrow,  hind  end 
first,  pushing  a  small  pile  of  sand  out  behind  it.  This  specimen  was  later 
identified  as  C.  cardisce.  This  little  beetle  then  rushed  headlong  back  into 
the  burrow  and  re-emerged  a  few  seconds  later  with  another  load  of  sand. 

This  behaviour  struck  me  as  being  unusual  and  after  having  captured 
this  specimen,  I  continued  to  look  for  similar  burrows.  I  discovered  several 
burrows  in  various  stages  of  construction,  each  with  a  single  specimen  of 
this  species  inside.  I  also  observed  several  individuals  which  at  first  ap¬ 
peared  to  be  attempting  to  run  up  the  sides  of  the  dunes.  I  soon  realized  that 
their  frantic  movements  were  not  of  insects  trying  to  run  on  loose  sand  but 
were  individuals  attempting  to  start  excavations  of  burrows. 

These  burrows  were  always  found  in  association  with  dune  grasses  on 
the  slopes  of  dunes  and  never  in  flat,  exposed  areas.  They  extended  about 
6-8  cm.  horizontally  into  the  slopes  of  the  dunes  to  where  the  sand  was 
moist.  Presumably,  if  the  dunes  were  drier  the  burrows  would  have  been 
extended  accordingly. 

The  burrows  were  excavated  in  dog-like  fashion,  one  leg  after  another 
(fore  legs  only)  in  the  same  way  that  many  sphecid  wasps  dig.  The  openings 
of  the  burrows  were  semi-circular  in  shape  with  the  flat  side  forming  the 
floor.  The  excavated  sand  was  never  carried  away  or  spread  in  any  manner; 
it  was  simply  pushed  free  of  the  opening  and  left. 

The  vast  majority  of  the  specimens  collected  were  males.  This  might 
lead  one  to  suspect  that  perhaps  only  males  dig  burrows.  This  is  probably 
untrue.  It  was  early  in  May  and  very  few  insects  of  any  kind  were  active. 
The  site  was  near  the  shoreline  of  Lake  Huron  where  ice  had  disappeared 
only  a  few  weeks  earlier.  What  I  had  witnessed,  then,  was  probably  the  first 
emergence  of  this  species,  and  it  is  also  probable  that  the  males  emerge  be¬ 
fore  the  females. 

The  purpose  of  the  burrows  appears  to  be  for  protection  against  heat  and 
water  loss.  Even  though  the  air  was  cold,  the  sand  surface  and  the  layer  of 
air  immediately  above  was  very  hot  and  dry.  Further  evidence  for  this  was 
the  fact  that  I  found  exposed  beetles  only  in  the  morning  and  again  in  the 
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early  evening.  This  burrowing  appears  to  be  another  example  of  convergent 
evolution  in  the  behaviour  of  sand-associated  insects. 
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ADDITIONAL  RECORDS  OF  APHODIUS  FROM  POCKET 
GOPHER  BURROWS  IN  TEXAS 
(COLEOPTERA:  SCARABAEIDAE) 

Richard  R.  Blume  and  Alton  Aga 

Veterinary  Toxicology  and  Entomology  Research  Laboratory, 

Fed.  Res.— SEA,  USDA,  College  Station,  TX  77840 

Abstract 

Collections  of  Aphodius  from  nests  and  refuse  chambers  of  the  pocket 
gopher,  Geomys  burscirius  brazensis  Davis,  at  College  Station,  Brazos 
County,  Texas,  during  1976-78  yielded  specimens  of  2  species  not  previously 
reported  from  this  area.  One  of  these,  Aphodius  oklahomensis  Brown,  has 
not  been  reported  previously  from  pocket  gopher  burrows  in  Texas. 


Species  of  Aphodius  living  as  inquilines  in  the  burrows  of  pocket  gophers 
in  Texas  have  been  reported  by  Blume  and  Aga  (1975),  Brown  (1928),  Cart¬ 
wright  (1944),  and  Robinson  (1948).  Additional  collections  of  beetles  made 
during  1976-78  at  College  Station,  Brazos  Co.,  increased  the  number  of  spe¬ 
cies  of  Aphodius  known  to  live  in  the  nests  and/or  refuse  chambers  of  the 
pocket  gopher,  Geomys  bursarius  brazensis  Davis  to  seven.  Two  of  these, 
A.  sepultus  Cartwright  and  A.  oklahomensis  Brown,  have  not  been  previ¬ 
ously  recorded  from  Brazos  County,  and  one  species,  A.  oklahomensis,  has 
not  been  previously  reported  from  Texas. 

Species  of  Aphodius  collected  were  as  follows  (number  of  specimens  in 
parenthesis):  Aphodius  atwateri  Cartwright,  13-1-76(5),  13-1  V-76(  1 );  Apho¬ 
dius  haldemani  Horn,  13-1-76(2),  29-1-76(2),  28-11-78(12);  Aphodius  insolitus 
Brown,  13-1-76(4);  Aphodius  kirni  Cartwright,  29-IV-76(3),  21-X-76(13),  4-II- 
77(1),  7-111-77(1),  15-111-77(1),  28-111-77(1);  Aphodius  oklahomensis,  13-1- 
76(15),  28-11-78(13);  and  Aphodius  sepultus,  13-1-76(1),  28-11-78(4). 

Two  species  of  Aphodius  previously  known  to  be  associated  with  pocket 
gophers  in  Texas  were  collected  in  Gillespie  County,  Texas.  The  species 
and  collection  data  are:  Aphodius  kirni,  1 7-VI-77(  1 ),  12-VIII-77(1),  and 
Aphodius  acuminatus  Cartwright,  10-IX-77(3).  However,  these  specimens 
were  collected  in  pitfall  traps  baited  with  swine  feces  and  in  cone-type 
emergence  traps  placed  over  bovine  manure  rather  than  from  pocket  gopher 
burrows.  This  was  in  an  improved  pasture  in  which  pocket  gophers  were  very 
active.  The  pocket  gopher  known  to  occur  in  this  area  of  the  Edwards  Pla¬ 
teau  is  reported  by  Hall  and  Kelson  (1959)  to  be  Geomys  bursarius  llanen- 
sis  Bailey. 
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Insect  ecology,  by  E.  G.  Matthews.  1977.  University  of  Queensland  Press,  c/o  Tech¬ 
nical  Impex  Corporation,  5  South  Union  Street,  Lawrence,  MA  01843.  Paper,  226p„ 
$11.50. 

This  title,  the  second  in  the  “Australian  Ecology  Series,”  contains  a  brief  but  in¬ 
formative  discussion  on  some  general  principles  of  ecology  and  a  more  detailed  treat¬ 
ment  on  the  biomes  of  Australia.  Some  attention  is  given  also  to  inland  waters, 
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-P.P.S. 
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TREND  LINES  AND  THE  NUMBER  OF  SPECIES 

OF  STAPHYLINIDAE 

J.  H.  Frank  and  G.  A.  Curtis 

Florida  Medical  Entomology  Laboratory,  P.O.  Box  520, 

Vero  Beach,  FL  32960;  Indian  River  Mosquito  Control  District, 

P.O.  Box  670,  Vero  Beach,  FL  32960 

Abstract 

The  limitations  of  the  use  of  trend  lines  to  predict  the  number  of  species 
existing  are  explained.  The  Cicindelidae  of  America  north  of  Mexico  are 
used  as  an  example  to  explain  the  fitting  of  calculated  trend  lines  as  op¬ 
posed  to  the  rule-of-thumb  methods  which  have  been  used  by  previous 
authors.  The  limitations  of  interpretation  of  calculated  trend  lines  are  ex¬ 
plained.  The  number  of  species  of  Staphylinidae  of  America  north  of  Mex¬ 
ico  is  estimated  as  >  3,416  by  a  simple  method  independent  of  trend  lines 
and  it  is  demonstrated  that  the  use  of  trend  lines  gives  an  erroneous  predic¬ 
tion  of  this  total.  The  number  of  species  of  Staphylinidae  of  the  world  can¬ 
not  at  present  be  estimated  with  any  accuracy  because  of  paucity  of  data 
suitable  for  analysis. 


Introduction 

Trend  lines,  of  the  cumulative  number  of  species  described  vs.  time,  have 
been  used  in  attempts  to  predict  the  number  of  species  existing  in  various 
taxa  by  Steyskal  (1965),  Arnett  (1967)  and  White  (1975).  Our  initial  exam¬ 
ination  of  these  publications  was  marked  with  a  certain  amount  of  incredu¬ 
lity  as  to  methods  used  and  assumptions  made. 

Our  routine  work  requires  the  fitting  of  calculated  regression  lines  to 
biological  data,  and  trend  lines  are  regression  lines.  One  of  us  has  access 
to  the  literature  on  Staphylinidae,  so  we  decided  to  compare  several  types 
of  regression  lines  using  figures  for  this  group  of  the  Coleoptera.  We  de¬ 
cided  also,  lest  the  figures  for  Staphylinidae  are  in  some  way  exceptional, 
to  compare  regression  lines  in  2  other  families  of  Coleoptera,  and  for  these 
other  examples  we  selected  the  Cicindelidae  of  America  north  of  Mexico, 
and  the  Curculionidae.  The  Cicindelidae  were  selected  because  numbers  of 
species  described  and  a  trend  line  had  been  presented  by  White  (1975)  and 
the  trend  line  illustrated  appears  to  have  reached  an  upper  asymptote.  The 
Curculionidae  were  selected  because  they  are  known  to  be  a  very  large 
family,  and  if  regression  analysis  should  for  some  unforeseen  reason  differ 
in  large  families  (e.g.  Staphylinidae)  from  that  in  small  families  (e.g. 
Cicindelidae),  then  analyses  of  curves  for  Staphylinidae  and  Curculionidae 
might  act  as  useful  cross-references  to  one  another. 

Data  for  Cicindelidae  were  derived  from  White  (1975),  while  data  for 
Curculionidae  were  supplied  by  C.  W.  O’Brien.  Explanation  of  the  fitting 
of  calculated  regression  lines  is  made  in  this  article,  using  Cicindelidae  as 
an  example.  Analysis  is  also  made  here  of  the  number  of  species  of  Staphy¬ 
linidae.  Analyses  for  Curculionidae  have  been  completed  and  are  presented 
separately  by  O’Brien  &  Wibmer. 
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Estimates  of  the  total  number  of  species  of  Staphylinidae  have  been 
made  previously.  For  America  north  of  Mexico,  Arnett  (1967)  estimated 
3,500.  The  following  estimates  are  for  the  world  total.  Blatchley  (1910) 
stated:  “Sharp  says  that  it  is  probable  that  one-hundred  thousand  species  or 
even  more  of  Staphylinidae  are  at  present  in  existence”.  Edwards  (1949) 
cited  the  same  figure  of  100,000.  Arnett  (1967)  suggested  a  considerably 
lower  total  of  28,000,  although  Seevers  (1965)  believed  more  than  28,000 
species  already  had  been  described.  More  recently,  Hammond  (1975)  has 
indicated  that  the  subfamily  Aleocharinae  alone  may  contain  more  than 
100,000  species.  These  estimates,  without  any  supportive  explanation,  are 
evidently  highly  speculative  but  do  suggest  that  the  family  is  larger  than 
are  most  other  families  of  Coleoptera.  Fowler  (1888)  made  a  speculative 
claim  that:  “the  family  Staphylinidae  probably  contains  more  species  than 
any  other  family  of  Coleoptera”. 

Basic  Assumptions 

The  very  first  tenet  which  should  be  examined  is  the  reason  for  using 
trend  lines  for  estimation  of  the  total  number  of  species  existing.  What  we 
wish  to  estimate  is  the  total  number  of  species  in  a  taxon.  It  seems  to  us  un¬ 
necessary  to  attempt  also  to  estimate  the  year  in  which  all  of  these  species 
will  have  been  described.  Perhaps  an  estimate  of  the  year  is  seen  as  an  addi¬ 
tional  benefit  of  the  use  of  the  method,  but  in  trying  to  estimate  both  the 
year  and  the  number  we  are  adding  greatly  to  the  complexity.  We  suspect 
that  although  some  insect  taxonomists  would  be  willing  to  hazard  a  guess 
at  the  total  number  of  species  within  taxa  known  to  them,  fewer  would  risk 
guessing  the  year  in  which  all  species  will  have  been  described  and  would 
possibly  answer  that  the  date  would  depend  entirely  upon  the  amount  of 
time  devoted  to  the  task.  In  this  article  we  have  used  the  method  of  trend 
line  fitting  because,  in  one  form  or  another,  it  has  been  used  before,  thus 
some  evidently  believe  it  to  be  a  valid  method,  but  the  purpose  of  this 
article  is  as  much  to  evaluate  the  method  as  to  derive  estimates  by  its  use. 

The  trend  lines  illustrated  by  White  (1975)  for  some  families  of  Coleop¬ 
tera  of  America  north  of  Mexico  are  sigmoidal  in  form.  They  indicate,  some 
more  clearly  than  others,  that  for  the  first  50  to  100  years  since  Linne  (1758), 
the  number  of  species  described  from  the  region  was  relatively  small.  That 
is,  the  number  of  species  described  during  each  10  year  period  was  small  and 
the  cumulative  numbers  (plotted  in  the  graphs)  show  only  a  slight  gradi¬ 
ent.  A  marked  change  is  apparent  in  the  middle  third  of  the  19th  century, 
when  the  trend  lines  show  an  increased  slope.  This  upturn  represents  an  in¬ 
creased  output  of  published  species  descriptions  by  entomologists,  in  other 
words:  the  effort  put  into  the  collection  of  specimens  and  publications  of 
species  descriptions,  called  here  for  want  of  a  better  term  descriptive  ef¬ 
fort,  increased.  The  reasons  for  this  increased  effort  are  only  of  historical 
interest.  The  trend  lines  show  a  nearly  or  entirely  linear  climb  until  after 
the  turn  of  the  present  century,  when  most  of  them  show  signs  of  levelling 
off.  Unlike  the  initial  upturn,  which  we  hold  to  be  of  no  more  than  historical 
interest,  this  levelling  off  must  be  considered  carefully  if  we  are  to  attempt 
to  make  any  predictions  as  to  the  future  slope  of  the  curve. 

Contrary  to  the  suggestions  by  White  (1975),  there  are  no  a  priori  reasons 
why  the  curve  marked  by  the  levelling  off  should  be  a  mirror  image  of  the 
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initial  upturn.  If  there  has  been  a  reduction  in  descriptive  effort,  then 
there  is  no  reason  to  imagine  its  rate  to  have  been  in  precisely  inverse  direc¬ 
tion  to  that  causing  the  upturn.  If  the  upper  curve  should  be  due  largely  or 
entirely  to  a  reduction  in  descriptive  effort,  then  the  trend  line  is  of  no 
value  as  an  indicator  of  the  total  number  of  species  existing.  However,  we 
know  of  no  historical  reasons  to  believe  that  there  has  been  a  massive  reduc¬ 
tion  in  descriptive  effort  and,  in  order  to  make  any  sense  of  this  study, 
we  are  forced  to  assume  (assumption  no.  1 )  that:  any  change  in  descriptive 
effort  since  the  middle  third  of  the  19th  century  is  negligible. 

In  contrast  to  the  above,  it  must  be  assumed  (assumption  no.  2)  that: 
the  levelling  off  of  the  curve  is  the  result  entirely  of  the  description  of  new 
species  becoming  increasingly  difficult  because  of  the  decreasing  probability 
of  discovery.  In  other  words,  as  the  description  of  species  approaches  total¬ 
ity,  so  it  becomes  increasingly  uncommon  for  an  undescribed  species  to  be 
discovered,  despite  undiminished  descriptive  effort. 

Unfortunately,  the  2  assumptions  are  not  only  tenuous  but  also  impos¬ 
sible  to  evaluate.  Although  the  function  of  the  taxonomist  always  has  been 
nominally  to  classify  organisms,  the  reader  of  taxonomic  publications  of 
the  19th  and  even  early  part  of  the  20th  century  might  suspect  that  the  pri¬ 
mary  emphasis  of  many  of  the  authors  was  to  write  species  descriptions,  per¬ 
haps  even  that  some  of  the  authors  attached  some  merit  to  the  number  of 
their  published  species  descriptions.  Most,  if  not  all,  modern  taxonomists 
would  deny  emphatically  any  especial  merit  m  publication  of  a  large  num¬ 
ber  of  species  descriptions  and  would  instead  stress  the  importance  of  classi¬ 
fication.  Thus,  modern  species  descriptions  are  incidental  to  the  function  of 
the  taxonomist,  and  are  written  with  the  intention  of  producing  adequate 
tools  for  the  classification  of  species  within  genera,  not  merely  of  species 
recognition  and  allocation  to  genus. 

Because  species  descriptions  published  in  the  19th  and  early  part  of  the 
20th  century  often  fail  to  provide  adequate  tools  for  classification  of  spe¬ 
cies  within  genera,  the  modern  taxonomist  may  be  obliged  to  rewrite  them, 
and  this  inevitably  reduces  the  effort  which  can  be  devoted  to  describing 
previously  unrecognised  species.  His  publications  are  often  in  the  form  of 
thorough  revisions  of  genera  or  supra-generic  taxa,  which  may  demand  exam¬ 
ination  of  large  numbers  of  specimens  borrowed  from  many  collections. 
All  of  this  allows  at  least  the  possibility  that  descriptive  effort  (as 
defined  above)  has  indeed  been  reduced. 

The  work  of  the  modern  taxonomist  is  in  some  ways  easier  than  that  of 
his  predecessors,  because  of  modern  technological  advantages:  better  equip¬ 
ment,  communications,  availability  of  literature  and  type  material,  faster 
travel  and  even  (for  a  few)  the  services  of  technicians,  typists,  photogra¬ 
phers,  illustrators,  translation  services  and  computerized  informative  stor¬ 
age  and  retrieval.  Variation  in  numbers  of  taxonomists  and  in  their  indi¬ 
vidual  and  collective  descriptive  efforts  further  compounds  the  diffi¬ 
culty  of  evaluating  the  assumptions.  This  maze  of  variables  with  possible 
effect  upon  descriptive  effort  makes  acceptance  of  the  assumptions  a 
faith  instead  of  an  exercise  in  statistics.  If  either  assumption  is  demonstrably 
false,  then  it  is  pointless  to  attempt  to  make  predictions  from  a  trend  line. 

Then,  we  must  assume  (assumption  no.  3)  that  no  species  have  evolved, 
nor  have  any  become  extinct,  since  the  time  of  Linne,  nor  will  any  become 
extinct,  during  the  future  which  we  attempt  to  predict.  The  concept  that 
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natural  or  man-made  disasters  might  cause  species  extinction  cannot  be 
taken  into  consideration. 

Next,  there  is  the  difficulty  caused  by  species  synonymies.  Our  data 
should  be  the  number  of  species  described,  free  of  undiscovered  synonyms, 
for  every  data  point.  Yet  this  can  be  possible  only  in  a  few  families,  those 
in  which  there  are  no  undiscovered  synonyms  and  where  each  synonym  may 
be  discounted  from  the  total  number  of  species  known  back  to  the  year  in 
which  the  synonymy  was  inadvertently  caused.  An  up-to-date  catalogue 
or  index  which  is  believed  to  contain  no  undiscovered  synonyms  would 
give  this  information  in  appropriate  form  for  direct  use.  If  the  catalogue  is 
expected  to  contain  undiscovered  synonymies  then  there  are  2  options, 
neither  of  which  is  very  good:  (1)  the  existence  of  undiscovered  synonyms 
may  be  ignored,  or  (2)  the  number  of  species  listed  in  the  latest  catalogue 
may  be  taken  as  the  latest  data  point,  while  old  catalogues  may  be  con¬ 
sulted  for  the  number  of  species  believed  to  have  been  described  up  until 
each  of  the  appropriate  dates  of  catalogue  publication.  In  some  families, 
with  a  large  percentage  of  undiscovered  synonyms,  trend  curves  constructed 
may  lead  to  entirely  erroneous  conclusions.  White  (1975)  has  hinted  at  this 
difficulty  with  regard  to  the  taxonomic  work  by  T.  L.  Casey  on  certain  fam¬ 
ilies  of  Coleoptera  of  the  United  States,  yet  Casey  was  far  from  the  only 
worker  to  cause  synonymies. 

We  have  not  yet  discussed  all  of  the  necessary  assumptions  or  difficul¬ 
ties  relative  to  trend  curve  analysis,  but  the  remainder  are  easier  to  explain 
by  reference  to  the  actual  examples  which  follow. 


The  Fitting  of  Regression  Lines  for  Cicindelidae 

Examining  Fig.  4  in  the  article  by  White  (1975)  we  completed  columns 
x  and  y  of  Table  1,  where  the  x  values  indicate  the  dates  1770,  1780  .  .  .  1970 
at  equispaced  intervals  of  time,  and  the  y  values  indicate  the  cumulative 
number  of  species  described  up  until  each  of  the  dates.  It  is  probable  that 
we  have  made  errors  in  estimating  the  appropriate  y  values  from  the  graph 
(Fig.  4)  but  we  have  no  doubt  that  any  such  errors  are  entirely  negligible. 

The  distribution  of  data  points  in  the  graph  indicates  clearly,  before  the 
fitting  of  regression  lines,  that  a  sigmoidal  relationship  exists,  therefore 
we  should  use  a  regression  equation  which  is  able  to  give  a  sigmoidal  line. 
The  fitting  of  a  calculated  sigmoidal  regression  line  differs  in  several  re¬ 
spects  from  the  crude  method  propounded  by  White  (1975):  (1)  no  assump¬ 
tion  is  made  that  the  upper  part  of  the  curve  will  be  an  exact  match  in 
mirror  image  to  the  lower  part;  (2)  no  assumption  is  made  that  the  line  must 
pass  through  the  first  and  last  data  points;  (3)  no  assumption  is  made  that 
we  can  guess  the  mid-point  of  the  line  segment  with  accuracy— it  is,  of  course, 
illogical  to  imagine  that  the  mid-point  of  any  line  can  be  known  until  both 
end-points  are  known. 

Firstly  we  simplified  the  x  values  in  Table  1  by  subtracting  1769  from 
each  of  them,  to  give  the  column  headed  x,.  This  makes  no  difference  to  the 
outcome  of  the  calculation,  but  saved  a  certain  amount  of  button-pushing 
on  the  keyboard  of  a  calculator.  Then  we  calculated  curves  using  3  types 
of  regression  equation,  all  giving  sigmoids:  (1)  cubic,  (2)  log  quadratic,  and 
(3)  logistic,  using  a  programmable  calculator.  Anyone  unfamiliar  with 
calculation  of  these  regressions  may  refer  to  a  textbook  such  as  Bliss  (1967, 
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Table  1.  Data  points,  estimates  and  extrapolations  for  Cicindelidae  of 
America  north  of  Mexico 


X 

X1 

y 

9c 

^log  q 

A 

^logistic 

1930 

1770 

1 

2 

3 

3 

3 

3 

1780 

11 

5 

3 

4 

4 

4 

1790 

21 

8 

5 

6 

6 

6 

1800 

31 

8 

8 

9 

8 

9 

1810 

41 

9 

13 

13 

12 

12 

1820 

51 

15 

20 

18 

17 

17 

1830 

61 

28 

27 

24 

24 

23 

1840 

71 

42 

35 

32 

32 

31 

1850 

81 

46 

44 

41 

42 

41 

I860 

91 

55 

54 

51 

53 

51 

1870 

101 

61 

63 

62 

65 

63 

1880 

111 

73 

73 

74 

76 

74 

1890 

121 

80 

82 

86 

87 

85 

1900 

131 

85 

91 

96 

95 

94 

1910 

141 

100 

98 

106 

102 

101 

1920 

151 

110 

105 

113 

108 

107 

1930 

161 

112 

111 

118 

112 

112 

1940 

171 

115 

116 

120 

115 

115 

1950 

181 

117 

118 

118 

117 

117 

I960 

191 

118 

119 

114 

118 

119 

1970 

201 

119 

118 

107 

119 

120 

1980 

211 

- 

114 

98 

120 

121 

1990 

221 

- 

108 

87 

120 

121 

2000 

231 

- 

100 

75 

120 

122 

2010 

241 

- 

88 

63 

121 

122 

2020 

251 

73 

52 

121 

123 

x  year,  x^  *  year  -  1769,  y  ”  actual  no.  of  species  recorded,  y^  ■  estimates 

by  cubic  method,  y  -  estimates  by  log  quadratic  method,  y. 

.  .  .  ,  'l  ‘'logistio 

estimates  by  logistic  method,  1930  -  estimates  by  logistic  method  when  only 

data  to  1950  are  used  to  derive  estimates.  Figures  below  the  line  are 
extrapolations. 


1970)  for  detailed  explanation.  The  estimated  values  for  y  (y  signifies  an 
estimated  value  as  opposed  to  y,  the  actual  data  point)  by  each  of  the  3 
methods  are  shown  in  Table  1. 

The  cubic  regression  estimates  are  made  by  the  formula: 


Yc  -  a'  +  c,x,  +  c2x?  +  c,x?,  the  constants  a'  =  3.5579,  c,  =  -1.5399  X  10 


c.  =  1.1185  X  10-2,  c,  =  -3.7746  X 
a  set  of  algebraic  equations. 


-  1 


10  5  having  been  determined  by  solving 
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The  log  quadratic  estimates  are  made  by  the  formula: 

yl0*  q  =  10*  (a'  =  q,  x,  +  q2  x,2),  where  10x  =  antilogarithm  to  the  base  10, 
the  constants  a'  =  0.3943,  q,  =  1.9636  X  10  2,  q2  =  -5.7249  X  10  ■’  having 
been  determined  by  solving  algebraic  equations. 


The  logistic  estimates  are  made  by  the  formula: 


y 

logistic 


c 

/  , 
100- 

/ 

100 

\\ 

100 

1 

1  +  exp  ( a'  +  b  ( 

(In  100*.) 

c 

•(in(lOO-IOO))) 

X1 

7/ 

where  In  =  logarithm  to  the  base  e,  exp  =  antilogarithm  to  the  base  e,  the 
constants  a'  =  -3.8012  and  b  =  0.0390  having  been  determined  by  solving 
an  equation,  the  constant  c  =  121,  i.e.  the  estimated  upper  asymptote,  having 
been  determined  by  an  iterative  method  involving  successive  approxima¬ 
tions  until  the  best  fit  was  obtained  by  a  least-sum-of-squares  method  using 
the  transformed  data. 

Each  value  of  the  3  sets  of  estimates  is  rounded  off  to  the  nearest  whole 
number  in  Table  1.  Each  set  will  produce  a  smooth  curve  when  graphed. 
The  question  now  arises  as  to  which  of  the  3  sets  of  estimates  is  to  be  pre¬ 
ferred  and  what  should  be  the  basis  of  the  selection. 

Normal  use  of  fitted  regression  lines  requires  only  that  estimates  be 
made  within  the  limits  of  the  data,  e.g.  with  the  data  as  presented  in  Table 
1  we  may  make  reasonable  estimates  of  the  number  of  described  species  for 
any  year  between  1770  and  1970,  but  neither  before  nor  after  this  200-year 
time  period.  Extrapolation,  that  is  the  prediction  of  y  values  beyond  the 
period  for  which  we  have  data  (i.e.  here  the  200-year  period)  is,  at  best,  tenta¬ 
tive,  and  the  further  into  the  future  the  extrapolation  is  made,  the  less 
likely  it  is  to  be  accurate.  Note  that  we  can  be  as  precise  as  we  like  since  we 
can  take  the  estimates  (rounded  off  in  Table  1)  to  as  many  places  beyond 
the  decimal  point  as  we  like,  yet  precision  beyond  the  decimal  point  is  evi¬ 
dently  meaningless  because  a  species  can  only  be  represented  as  a  whole 
number.  Precision  on  the  “whole  number  side”  of  the  decimal  point  is  also 
something  to  be  wary  of  since  the  estimates  do  differ,  if  slightly,  from  the 
data  points.  Within  the  200  year  period,  we  determined  that  the  cubic  equa¬ 
tion  provides  the  best  empirical  fit  to  the  data  points  because  the  sum  of  the 
squares  of  the  deviation  of  the  estimates  from  the  data  points,  i.e.  %  (y-y  Y, 
is  the  least,  having  a  value  of  188,  the  logistic  equation  provides  the  next 
best  fit,  with  a  value  of  337,  and  the  log  quadratic  the  worst,  with  a  value 
of  615.  Thus,  for  normal  biological  purposes  we  would  probably  select 
the  cubic  equation. 

In  an  attempt  to  predict  the  course  of  events  in  the  future,  we  have  ex¬ 
trapolated  estimates  beyond  the  present  time  in  Table  1.  By  the  cubic  equa¬ 
tion,  it  is  evident  that  the  trend  line  has  reached  its  upper  limit  at  119 
(against  the  year  1960)  and  is  beginning  to  decline,  in  fact,  will  decline  in¬ 
definitely.  The  log  quadratic  equation  reached  its  upper  limit  of  120  (against 
the  year  1940)  and  is  declining;  it,  too,  will  decline  indefinitely.  The  logistic 
curve  continues  to  rise  to  an  upper  asymptote  of  121,  but  the  increments  as 
it  approaches  121  become  progressively  minute  although  it  has  exceeded 
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120.5  (shown  in  Table  1  as  121)  by  the  year  2010.  The  three  curves,  calcu¬ 
lated  independently  from  the  same  data,  suggest  that  either  all  species 
are  known  or  at  most  2  more  species  (to  give  a  maximum  of  121)  remain  to 
be  recognised  in  North  America.  This  estimate  depends  upon  whether  the  as¬ 
sumptions  (explained  earlier)  are  justified  for  Cicindelidae  and  whether  the 
data  are  accurate.  We  cannot  pretend  that  120.5  species  will  be  described 
by  the  year  2010,  nor  that  declining  numbers  following  the  attainment  of 

the  upper  limit  (suggested  by  the  cubic  and  log  quadratic  regressions)  have 
any  meaning. 

As  an  example  of  what  would  have  been  predicted  had  we  attempted  to 
make  the  prediction  in  the  1930  s  we  recalculated  the  logistic  curve  ignoring 
the  last  4  data  points.  The  estimates  are  given  in  Table  1  in  the  column 
headed  1930.  It  is  evident  that  many  of  these  estimates  differ  slightly  from 
the  estimates  made  by  using  all  the  data.  The  upper  asymptote  estimate  of 
123  species  gave  the  best  fit.  This  shows  very  clearly  that  the  number  of  yet- 
undescribed  species,  together  with  the  date  of  their  eventual  description,  can 
effect  the  entire  course  of  the  calculated  trend  line.  This  alone  is  destruc¬ 
tive  of  any  argument  in  support  of  the  predictive  value  of  trend  lines. 

We  have  fitted  3  types  of  regression,  all  of  them  capable  of  giving  a  sig¬ 
moidal  line,  to  the  data.  We  would  be  inclined  to  use  the  cubic  estimates 
were  we  not  obliged  to  make  extrapolations.  However,  extrapolations 
made  to  dates  earlier  than  1758  and  later  than  1970  eventually  provide 
totally  unrealistic  estimates,  whether  of  infinitely  small  or  infinitely 
large  numbers.  Since  we  are  obliged  to  assume  that  the  number  of  species 
described  was  zero  prior  to  Linne  (1758)  and  that  there  is  a  fixed  upper  limit 
to  the  number  of  existing  species,  then  the  regression  equation  we  use  must 
provide  both  a  lower  and  an  upper  asymptote.  Thus,  we  must  reject  the  cubic 
and  log  quadratic  equations,  even  if  they  provide  a  better  fit  to  the  data,  and 
use  the  logistic  equation  because  only  it  of  the  3  provides  the  asymptotes. 

Examining  the  graph  for  Cicindelidae  provided  by  White  (1975),  it  is  ap¬ 
parent  that  several  of  the  data  points  fall  on  one  side  or  other  of  the  trend 
line.  This  is  even  more  evident  in  the  graph  for  Hydrophilidae  {ibid.).  Runs 
of  data  points  on  one  side  or  another  of  the  line  would  occur  also  were  we 
to  use  a  fitted  logistic  trend  line.  The  distribution  of  these  points  is  clear 
evidence  that  descriptive  effort  was  not  even,  but  that  more  effort  was 
made  during  certain  decades,  or  runs  of  successive  decades,  than  in  others. 
We  discuss  the  reason  for  this  when  we  deal  with  the  Staphylinidae  of  Amer¬ 
ica  north  of  Mexico.  Meanwhile,  we  point  out  that  this  scatter  of  points  (a) 
prevents  an  optimal  fit  of  the  trend  line,  (b)  that  its  occurrence  is  more 
clearly  discerned  when  we  use  non-cumulative  numbers  (e.g.  Table  3, 
column  y),  (c)  that  its  occurrence  is  neither  regular  nor  completely  ran¬ 
dom,  but  represents  a  sort  of  shotgun  effect,  (d)  that  while  in  some  cases  it 
may  not  completely  invalidate  our  assumption  no.  1,  it  reduces  the  accu¬ 
racy  of  predictions  made  by  extrapolating  the  trend  lines,  and  (e)  that  were 
we  to  modify  our  logistic  regression  equation  to  take  account  of  it  we  would 
not  only  be  forced  to  use  a  much  more  complex  equation,  but  extrapola¬ 
tions  made  by  using  such  a  complex  equation  would  be  no  more  accurate 
than  those  made  by  the  logistic  equation  we  have  explained. 

In  the  section  headed  basic  assumptions  we  stated  that  the  initial  up¬ 
turn  of  the  trend  line  was  due  to  increased  effort  and  that  the  reasons  for  the 
increased  effort  are  only  of  historical  interest.  There  would  thus  be  some 
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justification  for  ignoring  all  of  the  earlier  data  points  and  using  only  the 
data  points  later  than  some  point  in  the  mid-  or  late  19th  century  for  the 
calculation.  This  would  have  the  advantage  that  a  regression  equation 
giving  a  single  (upper)  asymptote  could  be  used,  and  the  calculation  would 
be  simplified.  However,  the  selection  of  a  “starting  point”  would  be  arbi¬ 
trary  and  different  “starting  points”  would  produce  different  estimated 
trend  lines  because  of  imperfect  linearity  of  the  data. 

The  problems  involved  in  making  accurate  predictions  from  trend  lines 
approach  a  magnitude  where  other  methods  of  making  estimates  are  unques¬ 
tionably  to  be  preferred.  Two  methods  occur  to  us.  One  of  these  would  de¬ 
mand  initiation  of  intensive  systematic  collections  from  designated  areas 
of  entire  faunal  regions.  The  material  collected  would  be  identified  as  far 
as  possible  and  the  ratio  of  undescribed  to  described  species  represented  in 
these  collections  would  be  apportioned  to  the  known  number  of  species 
from  the  entire  region.  This,  however,  would  be  totally  impracticable 
merely  for  the  present  purposes  for  several  reasons,  and  additionally 
would  be  subject  to  sampling  error.  We  have  used  the  second  method  in 
making  an  estimate  of  the  number  of  species  of  Staphylinidae  of  America 
north  of  Mexico.  Its  extreme  simplicity  makes  it  the  method  of  choice 
wherever  it  can  be  used,  but  its  applicability  depends  upon  the  nature  of 
recent  taxonomic  publications  concerning  a  given  taxon  of  a  given  faunal 
region. 

Staphylinidae  of  America  North  of  Mexico 

A  conspectus  of  recent  taxonomic  revisions  of  the  group  gives  some  per¬ 
tinent  information,  as  shown  in  Table  2.  The  number  of  species  dealt  with 
in  the  revisions  listed  was  320  (Table  2,  column  B),  of  which  99  (Table  2, 
column  C)  were  described  as  new,  i.e.  31%.  Evidently  the  staphylinid  fauna 
of  the  region  is  far  from  completely  known.  To  add  to  the  figure  of  99  newly 
described  species,  the  presence  of  4  introduced  species  (Table  2,  column  D) 
was  recorded  for  the  first  time  and  3  species  names  (Table  2,  column  E)  were 
removed  from  synonymy,  so  that  it  may  be  stated  that  ((99  +  4  +  3)  X  100  -s- 
316  =  34%)  or  a  minimum  of  one  third  of  the  species  of  the  region  are  as  yet 
unrecognized.  We  state  deliberately  a  minimum  of  one  third  because  we 
have  reason  to  believe  that  not  all  of  the  species  of  the  groups  revised  have 
yet  been  described. 

This  fraction  of  one  third  is,  however,  deceptive.  We  find  (Table  2, 
column  F)  that  66  species  names  were  newly  placed  in  synonymy  and  that 
(Table  2,  column  G)  the  presence  of  1  (palearctic)  species  in  North  Amer¬ 
ica  is  doubted.  Thus  the  number  of  species  recognized  in  the  groups  was  281 
before  revision  (Table  2,  column  A)  and  320  after  revision  (Table  2,  column 
B),  representing  a  lesser  increase  than  would  have  been  expected  by  consid¬ 
ering  only  the  statement  that  a  minimum  of  one  third  of  the  species  are  as 
yet  unrecognized. 

Summing  the  apparently  valid  species  names  as  listed  in  the  catalogue 
by  Moore  &  Legner  (1975)  and  excluding  the  family  Micropeplidae  (else¬ 
where  included  as  the  subfamily  Micropeplinae  of  the  Staphylinidae)  we 
find  that  approximately  3,000  species  were  recognized  in  1970  (Table  3). 
Ignoring  any  discrepancy  between  the  total  known  in  1968  (we  have  used 
this  date  as  cut-off  point  in  Table  2)  and  1970,  then  a  minimum  of  3,000  X 
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Table  2.  New  species  and  synonymies  in  recent  (1968-1977)  taxonomic  revisions 
of  Staphylinidae  of  America  north  of  Mexico. 


Taxon 

Publication 

A 

B 

c 

D 

E 

F 

G 

Bledius  (part)  & 

Herman  1972b,  1976 

68 

51 

6 

0 

0 

IB 

0 

related  genera 

Charhyphus 

Herman  1972a 

1 

2 

l 

0 

0 

0 

0 

Coproporus  &  Cilea 

Campbell  1975b 

11 

10 

0 

0 

0 

1 

0 

Eri chsonius 

Frank  1975 

9 

17 

10 

0 

0 

1 

1 

Goniusa 

Kistner  1976 

1 

2 

1 

0 

0 

0 

0 

Oxyporus 

Campbell  1969 

12 

10 

0 

0 

0 

2 

0 

Pseudopsinae 

Herman  1975 

3 

8 

6 

0 

0 

1 

0 

Quediini 

Smetana  1971a,  b, 

1973,  1976 

102 

129 

49 

0 

0 

22 

0 

Sepedophilus 

Campbell  1976 

22 

30 

13 

1 

2 

8 

0 

Stilicolina 

Herman  1970 

4 

5 

1 

0 

0 

0 

0 

Tachinomorphus 

Campbell  1973b 

2 

4 

2 

0 

0 

0 

0 

Tachinus 

Campbell  1973a,  1975 
Ulrich  &  Campbell  1974 

38 

43 

9 

3 

0 

7 

0 

Xenodusa 

Hoebeke  1976 

5 

5 

0 

0 

1 

1 

0 

Zalobius ,  As  emobius , 

Nanobius 

Herman,  1977 

3 

4 

1 

0 

0 

0 

0 

281 

320 

4 

loir 

3 

66 

67 

1 

A  -  no.  of  spp.  recognized,  before  revision;  B  =  no.  of  spp.  recognized,  after 
revision;  C  =  no.  of  new  spp.  described,  in  revision;  D  =  no.  of  introduced  spp. 
first  recorded  in  revision;  E  =  no.  of  spp.  removed  from  synonymy  in  revision; 

F  =  no.  of  spp.  placed  in  new  synonymy  in  revision;  G  =  no.  of  spp.  whose 
presence  in  the  region  is  doubted  as  result  of  revision. 


320  -e-  281  =  3,416  species  should  exist  in  America  north  of  Mexico.  The  only 
assumption  we  have  had  to  make  is  that  the  taxa  revised  recently  (Table  2, 
column  B)  with  320  species  give  a  sample  which  is  representative  of  the 
3,000  or  so  recognised  species.  We  were  able  to  use  this  simple  method  be¬ 
cause  of  the  status  of  taxonomic  work  on  the  Staphylinidae  of  America 
north  of  Mexico.  Before  the  publication  of  the  revisions  listed  in  Table  2, 
it  could  fairly  be  stated  that  practically  every  genus  of  the  family  as  rep¬ 
resented  in  the  faunal  region  needed  revision;  therefore,  we  believe  that 
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the  taxa  listed  in  Table  2  were  not  selected  for  revision  because  they  were 
thought  to  be  specially  in  need  of  revision,  but  that  they  form  a  reasonably 
random  sample.  Although  the  poorly-known  subfamily  Aleocharinae  is 
under-represented,  and  the  estimate  of  more  than  3,416  may  thus  be  some¬ 
what  low,  we  have  a  sample  size  of  better  than  10%.  There  are  statistical 
methods  available  for  determining  sample  size  necessary  to  make  predic¬ 
tions  with  various  levels  of  accuracy,  but  we  do  not  have  the  option  of  in¬ 
creasing  our  sample  size  should  this  be  necessary.  When  more  revisions  are 
completed,  so  as  to  give  another  sample  of  better  than  10%,  we  shall  be 
able  to  check,  and  adjust  if  necessary,  the  estimate  made  here. 

Thus,  based  on  only  one  assumption,  we  have  reason  to  believe  that 
more  than  3,416  species  of  Staphylinidae  occur  in  America  north  of  Mexico. 
Quite  how  many  more  than  3,416  species  there  might  be,  we  cannot  say.  How¬ 
ever,  the  generic  revisions  listed  in  Table  2  used  as  material  not  merely 
specimens  collected  by  the  various  authors,  but  most  or  all  specimens 
available  from  most  or  all  major  collections  having  a  significant  amount 
of  North  American  material,  so  that  the  figure  of  3,416  is  unlikely  to  be  a 
gross  under-estimation.  Probably,  nearly  all  yet-undescribed  species  of  this 
family  occurring  in  this  region  are  represented  by  specimens  in  some  collec¬ 
tion. 

We  prepared  the  x  and  y  columns  of  Table  3  from  figures  obtained  from 
the  catalogue  by  Moore  &  Legner  (1975).  Columns  x  and  x1  give  dates  much 
as  in  Table  1,  column  y  gives  non-cumulative  numbers  of  species,  column 
y,  gives  cumulative  numbers  of  species  as  in  Table  1.  Probably,  we  have 
made  errors  in  recording  the  y  column,  but  we  have  no  doubt  that  these 
errors  are  negligible.  We  note  that  the  authors  of  the  catalogue  have  in¬ 
cluded  information  for  1973  and  in  some  cases  for  1974  and  that  during  this 
first  third  of  the  decade  of  the  1970’s  about  82  species  were  described,  but  we 
have  not  included  this  figure  in  Table  1.  The  column  headed  y  shows,  for 
some  decades,  several  figures  higher  than  those  for  earlier  and  later  decades. 
Thus,  the  figure  of  115  for  1810  is  high  (due  largely  to  the  work  of  Graven- 
horst  1806),  likewise  188  for  1840  (due  largely  to  the  work  of  Erichson  1839- 
40),  likewise  the  figures  for  some  but  not  all  of  the  decades  from  1890  to 
1920  (due  largely  to  the  work  of  T.  L.  Casey),  and  for  1960  (due  to  the  work 
of  M.  H.  Hatch).  These  exceptional  decades  indicate  that  descriptive  effort 
was  not  even,  thus  assumption  no.  1  (explained  earlier)  is  not  well-justified 
and  the  fitting  of  a  good  logistic  regression  line  to  the  y,  data,  i.e.  a  line 
where  estimates  match  actual  values  closely,  will  not  be  possible.  Having 
also  discovered  the  high  percentage  of  synonymy  occurring  in  the  literature 
(Table  2),  we  expect  that  this  too  will  cause  difficulty  in  the  fitting  of  a 
trend  line  and  are  thus  warned  that  the  effort  involved  in  attempting  to  fit 
a  line  will  almost  certainly  be  wasted.  To  show  that  such  a  line  will 
demonstrably  be  erroneous,  we  have  estimated  an  upper  asymptote  from  the 
data  given  in  Table  3. 

Calculating  the  line  of  best-fit  using  the  logistic  method,  we  find  that 
estimated  upper  asymptotes  of  3,500,  3,400,  3,300,  3,200  and  3,100  give  pro¬ 
gressively  better  fits  to  the  data,  thus  the  estimated  total  is  less  than  3,100. 
We  cannot  calculate  a  line  for  3,000  or  less  using  the  logistic  formula  be¬ 
cause  the  equation  demands  that  no  data  point  exceed  the  estimated  asymp¬ 
tote,  so  we  cannot  state  that  an  asymptote  of  3,000  or  2,900  would  lead  to  a 
better  fit.  Clearly,  however,  the  estimate  of  <3,100  is  considerably  lower 
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Table  3  •  Data  points  for  Staphylinidae  of  America 
north  of  Mexico. 


X 

X1 

y 

yi 

1760 

1 

8 

8 

1770 

11 

4 

12 

1780 

21 

9 

21 

1790 

31 

7 

28 

1800 

4l 

13 

4l 

1810 

51 

115 

156 

1820 

61 

3 

159 

1830 

71 

17 

173 

1840 

81 

188 

361 

1850 

91 

48 

409 

i860 

101 

110 

519 

1870 

111 

145 

664 

1880 

121 

189 

853 

1890 

131 

394 

1,247 

1900 

l4l 

146 

1,393 

1910 

151 

871 

2,264 

1920 

161 

374 

2,638 

1930 

171 

69 

2,707 

1940 

181 

48 

2,755 

1950 

191 

21 

2,776 

i960 

201 

197 

2,973 

1970 

211 

30 

3,003 

The  figures  under  column  y  non- cumulative  no.  of  species 

y^  =  cumulative  no.  of  species. 

143 


144 


FRANK  &  CURTIS:  TREND  LINES 


than  our  independent  estimate  of>  3,416,  and  we  have  more  reason  to  accept 
the  independent  estimate  because  in  calculating  it  we  have  not  knowingly 
violated  any  basic  assumptions.  The  estimate  derived  by  the  fitting  of  a  trend 
line  is  clearly  erroneous. 

Staphylinidae  of  the  World 

We  are  able  to  make  an  independent  estimate  of  the  number  of  staphy- 
linid  species  of  America  north  of  Mexico  by  examining  recent  taxonomic  re¬ 
visions.  Unfortunately,  revisions  of  taxa  at  the  generic  or  higher  levels  are 
seldom  made  for  the  entire  world,  being  more  frequently  restricted  to  a 
faunal  region.  We  know  of  only  2  recent  revisions  on  a  world  basis. 

Herman  (1975)  has  revised  the  Pseudopsinae  of  the  world  and  has  found 
that  24  of  the  30  recognized  species  were  previously  undescribed,  i.e.  24  X 
100  30  =  80%  of  the  species  were  not  known  previously.  Campbell  (1973a, 

1975),  Ulrich  &  Campbell  (1974)  and  Ulrich  (1975)  have  revised  the  genus 
Tachinus  and  described  51  new  species  out  of  a  total  of  158  recognized,  that 
is  51  X  100  158  =  31%  of  the  species  were  not  known  previously.  The 

Pseudopsinae  do  have  a  worldwide  distribution  but  seem  to  be  restricted 
to  montane  areas.  The  genus  Tachinus  is  largely  holarctic  in  distribution 
and  the  insect  fauna  of  the  holarctic  region  is  better  known  than  that  of  other 
areas,  thus  it  would  not  be  expected  that  Tachinus  would  contain  a  high 
percentage  of  undescribed  species.  It  is  instructive  to  discover  that  the 
Tachinus  subgenus  Tachinoplesius,  with  an  afrotropical  (Crosskey  &  White 
1977)  distribution  now  has  7  recognized  species  while  before  Ulrich’s  (1975) 
revision  it  contained  only  2,  thus  5  X  100  -e  7  =  71%  of  the  species  were 
found  to  be  undescribed;  it  is  also  probable  that  there  are  as  yet  undescribed 
species  of  Tachinoplesius.  As  further  evidence  of  the  high  percentage  of  un¬ 
described  species  in  the  afrotropical  fauna,  Fagel’s  (1970)  revision  of  some 
of  the  genera  of  Pinophilini  in  that  region  indicated  161  previously  unde¬ 
scribed  species  out  of  a  total  of  205,  i.e.  161  X  100  205  =  79%  of  unde¬ 

scribed  species.  It  is  likely  that  the  neotropical  staphylinid  fauna  is  about 
as  poorly  known  as  is  the  afrotropical,  with  the  australasian  and  oriental 
perhaps  somewhat  better-known.  These  few  publications  do  not  provide  a 
large  enough  sample  for  an  independent  estimate;  all  that  we  can  say  is 
that  there  is  probably  a  much  larger  percentage  of  undescribed  species  in 
the  world  fauna  than  in  the  holarctic  or  nearctic  faunas. 

We  shall  attempt  to  fit  regression  lines  to  data  for  the  world  fauna, 
but  we  suspect  that  little  confidence  may  be  placed  in  estimates  so  made. 
To  do  this  we  completed  the  x  and  y  columns  of  Table  4,  having  obtained 
the  data  from  published  estimates  and  catalogues  as  specified  in  the  follow¬ 
ing  paragraph. 

The  data  points  are  derived  from  the  following  publications:  1758  (Linne 
1758  total),  1775  (Fabricius  1775  total),  1787  (Fabricius  1787  total),  1792 
(Fabricius  1792  total),  1798  (Fabricius  1798  total),  1801  (Fabricius  1801 
total),  1806  (Gravenhorst  1806  total),  1831  (Mannerheim  1831  total),  1840 
(Erichson  1839-40  total),  1868  (Gemminger  &  Harold  1868,  fide  Ganglbauer 
1895:  15),  1872  (Fauvel  1872:  4),  1883  (Duvivier  1883,  fide  Ganglbauer  1895: 
15),  1934  (Bernhauer  et  al.  1910-1926  +  Scheerpeltz  1933-34,  fide  Arnett  1961: 
235),  1957  (Seevers  1957:  60),  1965  (Seevers  1965:  141).  The  total  number  of 
species  listed  in  both  parts  of  the  Coleopterorum  Catalogus  is  given  as  the 
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Table  4.  Data  points,  estimates  and  extrapolations  for  Staphylinidae 
of  the  world. 


xl 

A 

A 

A. 

X 

y 

yc 

ylog  q. 

^logistic 

1758 

1 

19 

581 

11 

17 

1775 

18 

25 

2 

32 

38 

1787 

30 

45 

-187 

68 

69 

1792 

35 

89 

-208 

91 

87 

1798 

4l 

95 

-185 

129 

117 

1801 

44 

107 

-154 

153 

135 

1806 

49 

394 

-72 

201 

172 

1831 

74 

402 

939 

717 

570 

i84o 

83 

1,507 

1,565 

1,083 

874 

1868 

ill 

4,000 

4,492 

3,367 

3,134 

1872 

115 

4,500 

5,038 

3,887 

3,721 

1883 

126 

6,500 

6,716 

5,630 

5,830 

1934 

177 

19,909 

18,163 

19,803 

22,030 

1957 

200 

25,000 

25,502 

27,260 

26,593 

1965 

208 

28,000 

28,401 

29,386 

27,485 

1975 

218 

- 

32,286 

31,444 

28,253 

1985 

228 

- 

36,470 

32,681 

28,747 

1995 

238 

- 

40,961 

32,993 

29,060 

2005 

248 

- 

45,768 

32,353 

29,256 

2015 

258 

- 

50,899 

30,816 

29,378 

2025 

268 

- 

56,363 

28,510 

29,453 

2035 

278 

- 

62,168 

25,621 

29,500 

2045 

288 

- 

68,324 

22,364 

29,529 

00 

00 

- 

00 

-  oc 

29,575 
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number  of  species  described  by  1934;  the  number  of  species  names  listed  in 
the  first  part  alone  is  ignored  because  the  second  part  (Scheerpeltz  1933- 
1934)  includes  many  species  names  which  had  been  overlooked  in  the  first 
part  (Bernhauer  et  al.  1910-1926).  It  is  unfortunate  that  we  were  not  able  to 
discover  any  estimates  for  the  time  period  between  1883  and  1934  and  that 
many  of  the  estimates  were  given  in  the  form  “more  than”  (>)  rather  than 
as  a  more  precise  figure. 

Estimates  were  made  by  the  same  3  methods  as  used  for  Cicindelidae  of 
America  north  of  Mexico.  Despite  the  absurdity  of  the  early  (1787-1806)  es¬ 
timates  made  by  the  cubic  method,  the  cubic  estimates  do  provide  the  best 
least-sum-of-squares  fit  to  the  data,  followed  by  the  log  quadratic  esti¬ 
mates,  followed  by  the  logistic  estimates.  However,  the  estimates  made 
by  the  cubic  method  increase  to  infinity  into  the  future,  the  quadratic  esti¬ 
mates  increase  to  just  over  33,000  (against  the  year  1994)  then  decrease  to 
minus  infinity,  while  the  estimated  upper  asymptote  by  the  logistic  method 
is  29,575  +  25.  Judging  solely  by  the  expected  total  for  America  north  of 
Mexico  and  the  ratio  of  known  to  expected  species  for  that  region,  and  in  the 
belief  that  the  proportion  of  undescribed  species  for  the  world  is  likely  to  be 
considerably  greater  than  that  for  America  north  of  Mexico,  we  cannot  ac¬ 
cept  the  estimates  made  by  the  logistic  method  and  have  already  explained 
reasons  for  rejection  of  the  cubic  and  log  quadratic  methods.  The  ever- 
increasing  slope  produced  by  the  cubic  method  indicates  that  there  has  not 
been  sufficient  reduction  in  species  descriptions  in  recent  years  to  cause  an 
upper  levelling  off  of  the  line  calculated  by  that  method.  In  brief,  we  have 
insufficient  data  to  produce  a  valid  estimate  of  the  world  total  of  species 
of  Staphylinidae  by  an  acceptable  method  and  we  have  shown  that  the  use 
of  trend  curves  for  this  purpose  is  simplistic  because  of  the  nature  of  the 
data. 


Summary 

Even  when  trend  line  analysis  is  performed  by  correct  statistical  pro¬ 
cedures,  it  is  a  poor  method  for  estimation  of  the  number  of  species  existing 
within  a  taxon.  This  is  because  it  attempts  to  relate  the  number  of  species  de¬ 
scribed  to  time,  and  involves  several  implicit  assumptions  about  the  form 
of  the  relationship.  The  assumptions  may  not  be  justifiable  and  are  impos¬ 
sible  to  test. 

More  direct  methods  of  making  estimates  are  greatly  to  be  preferred.  A 
simple  method  of  making  an  estimate  of  the  number  of  species  of  Staphyli¬ 
nidae  of  America  north  of  Mexico  is  described.  The  result  of  this  estimate 
(>3,416  species)  is  contrasted  with  an  estimate  made  by  use  of  trend  lines. 

Data  are  yet  inadequate  for  estimating  the  number  of  species  of  Staphy¬ 
linidae  of  the  world.  Trend  line  analysis  produces  unacceptable  estimates. 
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BOOK  REVIEW 

Beetles  from  the  early  Russian  explorations  of  the  West  Coast  of  North  Amer- 
rca  1815-1857,  ed.  by  E.  Gorton  Linsley.  1978.  Reprint  edition,  by  Arno  Press  Inc. 
three  Park  Avenue,  New  York,  NY  10016.  Hardbound,  ca.  540  p.,  $40.00. 

When  a  5-cent  cup  of  coffee  costs  35  cents,  a  15-cent  beer  costs  75  cents,  and  a  3- 
cent  letter  costs  15  cents,  it  is  neither  surprising  nor  particularly  obscene  that  a  10- 
doilar  book  costs  40  dollars.  The  question  we  must  ask  is,  “Is  this  indeed  a  10-dollar 
book.  There  obviously  is  a  market  for  reprint  editions  of  important  but  scarce  pub¬ 
lications;  are  we  the  market? 

This  reprint  edition  includes  a  brief  note  by  Keir  B.  Sterling  about  the  collectors 
and  students  of  materials  secured  in  Imperial  Russian  enclaves  in  western  North 
America  in  the  early  1800’s,  plus  8  alpha- taxonomy  articles  about  beetles  published 
between  1840  and  1860:  Mannerheim  (6),  Menetries  (1),  Motschulsky  (l)-a  bit  over 
pages  reprinted  from  mostly  Russian  journals,  variously  in  French,  Latin,  or 
German.  This  is  neither  more  nor  less  than  a  bound  collection  of  reprints,  neither 
freshly  edited  nor  consecutively  paginated. 

,  *ri  sense  cost  °f  preparation,  quality  of  reproduction,  news  to  science,  and 
the  like,  this  definitely  is  not  a  10-dollar  book.  But,  that  it  is  not  coffee-table  quality 
is  very  much  beside  the  point. 

I  judge  that  this  certainly  is  a  10-dollar  book-one  that  will  find  a  comfortable 
niche  on  my  shelf  and  be  consulted  from  time  to  time- for  these  reasons:  The  selec¬ 
tion  of  material  is  such  that  access  is  enhanced;  the  papers  are  an  important  historical 
resource  for  beetle  taxonomists;  and  the  original  papers  are  not  otherwise  readily 

available  to  most  workers.  However,  I  can  see  no  use  for  it  to  other  than  practicing 
taxonomists. 

You  will  ask  me  if  I  would  pay  40  dollars.  Well  .  .  .  that’s  a  lot  of  75-cent  beers 

— D.R.W. 
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HOST  PLANT  OF  PSEUDOLAMPSIS  GUTTATA 
(LECONTE)  (COLEOPTERA:  CHRYSOMELIDAE)1 

Dale  H.  Habeck2 

Department  of  Entomology  and  Nematology, 

IFAS,  University  of  Florida,  Gainesville,  FL  32611 

The  flea  beetle  Pseudolampsis  guttata  (LeConte),  which  is  extremely 
rare  in  collections  (Blake  1943),  has  been  the  subject  of  two  relatively 
recent  papers.  Balsbaugh  and  Kirk  (1968)  reported  P.  guttata  from  South 
Carolina,  extending  its  known  range  eastward  from  Louisiana  and  Ala¬ 
bama.  Subsequently,  Balsbaugh  (1969)  concluded  that  Distigmoptera  dar- 
wini  Scherer,  described  from  Uruguay,  is  conspecific  with  P.  guttata,  and  he 
also  reported  specimens  from  Mato  Grosso,  Brazil.  If  true,  this  would  ex¬ 
tend  the  range  throughout  much  of  South  America  and  confirm  that  P.  gut¬ 
tata  is  a  tropical  and  subtropical  beetle  (Blake  1943). 

The  host  plant  has  remained  unknown.  On  20-VII-72  and  4-VII-72,  I 
collected  the  beetle  on  watervelvet  (Atlantic  azolla:  Azolla  caroliniana 
Willd.)  at  a  small  pond  on  state  road  S-23  south  of  Gainesville,  Alachua 
Co.,  Florida.  Subsequently,  in  greenhouse  pools,  I  observed  both  adults 
and  larvae  feeding  on  watervelvet  collected  from  the  pond.  Pupation 
occurs  in  a  brown  oval  cocoon  spun  on  the  upper  surface  of  watervelvet. 

More  recently,  P.  guttata  larvae  were  collected  from  this  host  in  N. 
Ft.  Myers,  Lee  County,  Florida  by  Dr.  E.  S.  Del  Fosse  on  27- VI-77  in 
Powell  Creek  at  Bayshore  Road,  and  on  25-VII-77  in  Ten  Mile  Canal  at 
Colonial  Blvd. 

Watervelvet,  a  small  floating  plant  which  forms  dense  mats  on  the 
water  surface,  is  common  in  Florida  and  occurs  throughout  eastern  United 
States.  The  association  of  this  beetle  with  watervelvet  may  explain  its 
rarity  in  collections.  Most  collecting  is  done  by  sweeping,  a  technique  that 
would  miss  insects  1-2  mm  above  the  water  surface. 

This  research  was  supported  in  part  by  the  Florida  Department  of  Nat¬ 
ural  Resources.  The  identification  of  the  beetle  by  Richard  White,  USD  A 
Systematic  Entomology  Laboratory,  is  gratefully  acknowledged.  Appre¬ 
ciation  is  expressed  to  J.  E.  Lloyd,  R.  E.  Waites,  and  E.  S.  Del  Fosse  for 
comments  and  suggestions  on  the  manuscript. 
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THE  USE  OF  TREND  CURVES  OF  RATES  OF  SPECIES 
DESCRIPTIONS:  EXAMPLES  FROM  THE 
CURCULIONIDAE  (COLEOPTERA) 

Charles  W.  O’Brien  and  Guillermo  J.  Wibmer 

Laboratory  of  Aquatic  Entomology,  Florida  A  &  M  University, 

P.  O.  Box  111,  Tallahassee,  FL  32307 

Abstract 

The  methods  pioneered  by  Steyskal  and  White  for  using  trend  curves  of 
rates  of  species  descriptions  to  estimate  the  total  number  of  extant  species 
m  a  particular  group  are  reviewed  and  the  most  important  weaknesses  of 
their  methods  are  discussed  in  some  detail.  Trend  curves  for  the  Curculioni- 
dae  for  the  various  biogeographic  regions  and  a  cumulative  curve  for  the 
world  are  compared.  Estimates  for  the  total  number  of  species  to  be  ex¬ 
pected  are  made  with  each  curve  and  are  shown  to  be  invalid.  In  addition, 
graphs  based  on  increments  of  described  species  by  decades  are  presented  for 
the  same  regions  and  the  world  and  these  also  are  analyzed.  The  results  of 
a  statistical  approach  using  a  cubic  regression  program  are  tabulated. 
1  hese  are  shown  to  be  no  better  than  those  arrived  at  through  the  use  of  the 
trend  curves  Both  estimates  (ca.  45,000  to  55,000  species)  are  demonstrated 
to  be  low  and  are  contrasted  with  the  estimate  suggested  by  us  (85,000  spe- 

aes)  based  on  our  combined  30 +  year  experience  in  the  systematics  of  Cur- 
cuhomdae. 


Introduction 

Steyskal  (1965)  published  the  first  attempt  to  estimate  the  relative  cur¬ 
rent  position  of  taxonomic  knowledge  in  various  groups  of  insects  and  other 
animals  through  the  use  of  trend  curves  of  the  rates  of  species  descriptions 
(represented  as  cumulative  number  of  species  described  per  decade).  White 
(1975)  followed  Steyskal  s  method,  and  included  some  additions  of  his  own. 
He  tried  to  estimate  the  total  numbers  of  extant  species  in  many  of  the 
North  American  families  of  Coleoptera,  and  the  year  or  period  when  the 
task  of  describing  them  was  going  to  be  completed.  He  purposely  excluded 
4  large  families:  Carabidae,  Staphylinidae,  Curculionidae,  and  Tenebrioni- 
dae,  because  he  assumed  they  contained  appreciable  undetected  synonymy. 
Our  work  arose  as  an  attempt  to  estimate  the  final  number  of  species  in  the 
family  Curculionidae  ( s .  Z.)  while  Dr.  J.  Howard  Frank  did  the  same  with 
the  family  Staphylinidae.  In  addition  we  also  wished  to  compare  progress 
in  the  rates  of  species  descriptions  in  Curculionidae  in  the  different  biogeo¬ 
graphic  regions. 

Steyskal’s  method  requires  obtaining  the  numbers  of  species  described 
during  specific  periods  (decades),  cumulating  totals,  plotting  them  on  paper 
and  then  joining  the  dots  with  a  smooth  line  by  using  a  French  curve,  trying 
to  join  as  many  dots  as  possible  while  attempting  to  leave  half  of  the  re¬ 
mainder  on  each  side  of  the  curve.  This  means  that  we  trace  the  curve  tend¬ 
ing  to  minimize  the  sum  of  the  distances  (from  the  points  to  the  curve)  in  ab¬ 
solute  values.  As  cumulative  values  were  used  the  curves  obtained  were 
always  ascending,  and  since  the  numbers  expected  are  finite  the  curves  have 
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an  upper  asymptote  or  are  tending  to  it.  The  curves  for  all  groups  in  an  ad¬ 
vanced  stage  of  knowledge  were  very  similarly  shaped,  sigmoid,  and  could 
be  divided  into  3  sections:  (1)  basally,  asymptotic,  nearly  horizontal  due 
to  a  very  slow  advance,  (2)  medially,  nearly  straight,  with  a  very  high  slope 
as  evidence  of  a  rapid  advance,  (3)  apically,  another  asymptotic,  nearly 
horizontal  portion  showing  again  a  very  slow  advance.  The  slow  rate  of 
descriptions  illustrated  in  section  1  can  be  explained  as  a  result  of  early 
works  where  knowledge  was  just  being  organized.  Section  3  was  assumed  by 
Steyskal  to  be  an  indication  that  only  a  small  percentage  of  species  in  the 
group  remains  to  be  described  and  named,  though  he  mentioned  that  “A  time 
of  lagging  taxonomic  work,  especially  in  a  small  group  with  few  workers, 
may  easily  produce  such  a  condition.” 

White  did  not  include  Curculionidae  in  his  work  because  he  assumed 
there  were  large  numbers  of  synonymies  yet  to  be  discovered,  especially  of 
those  species  described  by  T.  L.  Casey.  Even  though  this  is  probably  true,  we 
think  that  the  number  of  synonymies  is  probably  going  to  be  significant  only 
in  the  subfamily  Baridinae,  where  Casey  worked  extensively  after  1900,  as 
his  work  in  the  Curculionidae  prior  to  that  date  was  in  general  very  good. 
Also,  as  we  are  dealing  with  the  world  fauna  in  a  very  large  family,  these 
numbers  will  be  far  less  important  than  in  an  analysis  of  the  North  Ameri¬ 
can  fauna  only. 


Methods 

Initially,  our  plan  was  to  gather  data  on  description  rates  of  Curculioni¬ 
dae,  and  then  draw  some  trend  curves  using  the  method  outlined  in  Stey¬ 
skal  (1965)  and  White  (1975),  which  from  here  on  we  will  call  the  Steyskal- 
White  method.  Using  the  weevil  sections  of  the  Coleopterorum  Catalogus 
(volumes  27  through  30)  we  recorded  the  numbers  of  species  described  in 
each  decade  from  year  0-9  (e.g.  1840-1849,  or  1900-1909)  with  the  exception 
of  the  first  period  which  only  includes  1758-1759.  These  data  were  also  re¬ 
corded  by  biogeographic  region  in  order  to  facilitate  a  comparative  study  of 
description  rates.  Each  species  was  recorded  once  only  from  the  biogeo¬ 
graphic  region  from  which  it  was  described.  The  Coleopterorum  Catalogus 
was  used  to  record  data  to  1929  and  the  Zoological  Record  was  used  from 
1930  to  1969  for  the  remaining  data.  For  the  subfamilies  Apioninae  and 
Brachycerinae,  the  Zoological  Record  was  used  from  1910  to  1969  because 
of  the  earlier  publication  date  of  those  fascicles  in  the  Coleopterorum  Cata¬ 
logus.  All  synonyms  were  deleted  from  and  all  revalidations  added  to  the 
year  in  which  they  were  described.  This  is  important  if  all  the  data  are  to  be 
consistent.  Hence  they  reflect  the  rates  of  descriptions  of  species  recognized 
as  valid  in  1969  as  if  they  had  been  obtained  from  an  up-to-date  catalog. 

In  general  we  have  followed  the  traditional  limits  of  the  major  bio¬ 
geographic  regions,  but  we  were  forced  to  define  some  of  the  regions  politi¬ 
cally  in  part.  This  was  due  to  the  data  recording  method  of  our  two  primary 
sources  which  commonly  list  localities  by  country  only.  We  have  treated 
Baja  California  as  Nearctic,  but  all  of  the  remainder  of  Mexico  is  included 
by  us  in  the  Neotropical  region  despite  the  fact  that  most  of  the  species  in 
the  northern  mountains  and  deserts  have  Nearctic  affinities.  We  included 
all  of  China  and  Japan  in  the  Oriental  region  though  the  northern  areas 
have  many  species  of  Palearctic  origin.  We  also  treated  New  Guinea  as  Ori¬ 
ental  as  has  become  common  in  insect  research. 
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After  our  data  were  obtained,  we  followed  the  Steyskal- White  method 
using  cumulative  values  by  decades.  As  was  the  case  with  the  groups  studied 
before,  the  curves  obtained  for  the  6  different  biogeographic  regions  and  the 
composite  for  the  world  were  similarly  shaped,  though  denoting  different 
stages  of  development  (figs.  1-7). 

Subsequently  we  used  a  cubic  regression  program  prepared  by  Dr  J 
Howard  Frank  and  Mr.  G.  Alan  Curtis  to  be  used  in  programmable  calcu- 

WaS  adaPted  by  Mr-  Leonel  Zuniga  to  be  used  in  a 
EDC-C  Y BEK-73  computer. 

Finally  we  ran  our  data  in  a  CDC-CYBER-73  computer  using  a  Sta- 

S'n  ra^,kage  for  the  Social  (SPSS),  using  only  the  programs 

Multiple  Regression  ,  “Scattergram”  and  “Condescriptive”.  In  this  case  we 
used  both  cumulative  values  and  increments. 

When  correlation  coefficients  are  analyzed,  we  give  the  confidence  in¬ 
tervals  as  (A  ±  B  [C]),  where  A  is  the  mean,  B  is  the  standard  deviation, 
and  U  is  the  percentage  of  the  mean  equivalent  to  the  standard  deviation. 

Discussion 

Even  though  our  initial  plan  was  to  use  the  Steyskal-White  method  to 
make  a  prediction  on  the  final  number  of  species  in  the  family  Curculioni- 
dae,  we  were  not  going  to  make  a  prediction  of  the  year  at  which  that  final 
number  would  be  reached.  We  believe  that  there  is  no  possible  way  to  esti¬ 
mate  that  time  because  it  is  theoretically  infinite  and  independent  of  the 
total  number  of  species,  and  will  vary  depending  on  the  effort  made  by  tax¬ 
onomists  to  describe  the  species.  The  fact  that  a  small  number  of  species 
remains  to  be  discovered  and  named  does  not  mean  that  it  is  going  to  happen 
in  a  relatively  short  period. 

This  is  not  even  feasible  from  a  practical  standpoint  since  it  may  lead 
to  a  clear  contradiction  as  applied  by  White.  His  curve  for  the  families  Can- 
thandae— Lampyridae— Lycidae  indicates  an  end-point  in  the  years  2090-2100 
though  the  resume  curve  (which  contains  these  3  families)  has  an  end-point 
in  the  years  2040-50.  The  end-point  of  the  resume  curve  should  not  occur 
earlier  than  the  end-point  of  any  individual  family  considered,  but  should 
coincide  with  the  family  which  will  be  completed  last. 

We  also  disagree  with  other  procedures  of  the  method  as  follows: 

1)  Neither  Steyskal  nor  White  included  dots  at  those  decades  where  no 
descriptions  were  made.  If  we  do  this  we  are  not  indicating  a  real  lag  period, 
which  should  have  an  influence  on  the  shape  of  the  curve.  For  example,  if 
there  are  200  species  described  up  to  1840  and  no  species  are  described  in  the 
decade  1841-1850,  it  is  logical  to  use  the  number  obtained  in  the  preceding 
decade  and  say  that  there  are  200  species  described  up  to  1850  (which  is  cor¬ 
rect).  Otherwise,  if  a  limited  number  of  species  is  described  in  the  decade  (and 
thus  plotted),  their  influence  in  decreasing  the  slope  of  the  curve  will  be 
greater  than  in  the  case  where  no  species  are  described  (and  thus  not  plotted). 

1  his  is  quite  contradictory. 

2)  In  drawing  the  curves  for  the  Melyridae  and  Dytiscidae,  White  pur¬ 
posely  connected  the  curve  to  the  next-to-last  dot  instead  of  to  the  last, 
as  he  felt  that  “.  .  .  interpretation  of  the  significance  of  the  trends  on  graphs 
is  sometimes  essential.”  This  procedure  may  give  a  better  (more  accurate) 
prediction,  but  introduces  further  subjectivity,  thereby  diminishing  the  ob- 
lective  statistical  value  of  the  method. 
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We  have  illustrated  the  drastic  differences  this  can  produce  for  the  Neo¬ 
tropical  region  (fig.  2).  We  feel  that  the  small  number  of  species  for  the 
1960’s  does  not  reflect  the  number  of  species  still  to  be  described,  but  is  the 
result  of  numerous  variables  which  are  discussed  later  in  this  paper.  Never¬ 
theless  this  rather  small  shift  in  the  curves  from  the  last  dot  to  the  next  to 
the  last  dot  produces  a  difference  in  the  estimated  number  from  a  27%  in¬ 
crease  (estimated  total  A)  to  a  69%  increase  (estimated  total  B). 

3)  The  result  is  greatly  affected  by  the  time  at  which  the  study  is  carried 
on.  If  White’s  study  had  been  done  in  1900,  the  numbers  that  would  have 
been  predicted  for  the  families  Cleridae  and  Dytiscidae  probably  would 
have  been  about  60%  of  those  predicted  by  him  in  1975.  White  already 
pointed  this  out  using  as  an  example  his  curve  for  Cantharidae— Lampyridae 
— Lycidae.  We  have  no  way  of  correcting  this,  but  it  must  be  taken  into  con¬ 
sideration  as  it  may  be  producing  biased  results. 

4)  White  made  an  estimation  of  total  numbers  of  species  in  certain  fam¬ 
ilies  of  Coleoptera,  and  also  predicted  the  periods  at  which  those  final  num¬ 
bers  would  be  reached.  For  this  he  needed  to  assume  that  both  halves  of  the 
curve  (and  thus  what  we  have  called  sections  1  and  3)  are  symmetrical.  He 
did  not  include  the  reason(s)  used  to  make  this  assumption.  He  probably 
based  it  on  the  observation  of  some  nearly  complete  curves  (e.g.  birds  or 
butterflies)  and  then  generalized.  He  used  this  from  a  practical  standpoint 
in  order  to  be  able  to  trace  the  upper  half  of  the  curve.  In  those  groups 
where  section  3  was  not  complete  but  there  was  a  clear  decline  in  the  rate  of 
species  descriptions  to  make  possible  the  estimation  of  the  mid-point  (ac¬ 
cording  to  his  criteria),  the  bottom  half  of  the  curve  was  transposed  to  the 
top  in  order  to  make  a  prediction.  There  are  no  bases  for  assuming  this  a 
priori,  as  the  factors  determining  the  development  of  section  1  are  very  dif¬ 
ferent  from  those  determining  section  3,  and  are  not  necessarily  going  to  pro¬ 
duce  symmetrical  results.  A  set  of  data  with  a  symmetrical  distribution 
will  produce  a  sigmoid  curve  with  both  halves  symmetrical  when  cumu¬ 
lated.  Only  2  of  our  graphs  for  the  increments  (figs.  8  &  14)  denote  a  tend¬ 
ency  to  a  symmetrical  distribution.  It  is  probable  that  most  groups  of  ani¬ 
mals  will  lack  a  symmetrical  distribution  due  to  the  high  variability  of  the 
factors  influencing  those  data.  The  selection  of  the  mid-point  adds  another 
significant  point  of  subjectivity  to  this  method.  We  cannot  objectively  de¬ 
termine  the  mid-point  before  the  end-point  is  known.  Also,  as  the  total  num¬ 
ber  of  species  is  constant  and  the  year  at  which  they  are  all  going  to  be 
known  is  variable,  the  mid-point  for  the  number  of  species  is  not  necessarily 
going  to  coincide  with  the  mid-point  for  the  time  needed  to  describe  them 
all. 

5)  The  values  obtained  are  related  to  only  one  variable,  time,  which  has 
the  property  of  varying  at  a  constant  rate.  The  advantage  of  using  time  is 
that  it  is  easy  to  measure,  but  there  are  other  variables  determining  the  rate 
of  species  descriptions,  and  some  of  them  may  be  as  much  or  even  more  im¬ 
portant  than  the  time  variable,  but  unfortunately  they  are  much  more  diffi¬ 
cult  to  quantify.  These  factors,  separately  or  together,  can  produce  a  lag 
in  the  rate  of  discovery  and/or  description  of  new  species  which  can  lead  to 
a  completely  erroneous  conclusion.  We  have  grouped  what  we  think  are 
the  most  important  variables  into  2  categories,  according  to  whether  they 
can  be  evaluated  quantitatively  or  qualitatively.  Examples  of  quantita¬ 
tive  variables  are  time,  number  of  active  workers,  and  number  of  cryptic 
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species  (including  siblings).  Examples  of  variables  which  can  be  evaluated 
qualitatively  are  the  number  of  species  described  by  an  individual  worker 
difficulties  associated  with  the  much  larger  number  of  species  to  be  known 
by  the  taxonomist,  the  need  for  much  longer,  more  detailed  descriptions 
in  modern  taxonomy,  the  current  policy  of  most  publications  to  require 
keys  and  illustrations,  the  current  problem  faced  by  many  authors  to  find 
publication  outlets  especially  for  large  papers,  the  extremely  variable 
rate  of  species  collection  in  various  parts  of  the  world,  etc. 

Steyskal  mentioned  that  he  obtained  the  best  fit  between  the  dots  and  the 
curve  when  the  number  of  workers,  etc.  did  not  substantially  change  but 
he  did  not  include  such  factors  in  the  development  of  his  method,  probably 
in  order  to  make  it  simple.  This  has  the  disadvantage  that  as  these  factors 
are  highly  variable  and  strongly  influence  the  number  of  species  described, 
his  methods  may  lead  us  to  wrong  results. 

All  these  difficulties  induced  us  to  try  other  approaches  to  the  problem 
as  well.  The  first  method  that  we  used  was  the  cubic  regression,  and  we 
found  that  the  fit  of  the  calculated  data  to  the  observed  data  was  very  good. 
The  results  obtained  with  the  Steyskal-White  method  and  the  cubic  regres¬ 
sion  formula  are  presented  in  figs.  1-7  and  table  1  respectively.  These  re¬ 
sults  did  not  satisfy  us.  According  to  them  the  level  of  knowledge  of  the 
Curculionidae  (s.  1.)  is  in  a  very  advanced  stage,  which  does  not  agree  with 
our  current  concepts  of  the  group. 

At  present  in  the  collection  of  one  of  us  (CWO)  there  are  more  than 
1,000  undescribed  species  known  to  us  from  the  Neotropical  region  and 
almost  certainly  many  more  in  groups  not  as  thoroughly  studied  by  us. 
For  the  Nearctic  region  more  than  300  undescribed  species  are  on  hand  in  the 
same  collection.  In  the  Neotropics  1/3  to  1/2  of  all  species  being  collected 
by  us  seem  to  be  undescribed.  It  seems  clear  to  us  that  for  these  2  regions  the 
amount  of  work  to  come  is  much  greater  than  the  estimates  show.  Indeed 
the  estimate  for  the  final  number  of  species  for  the  Nearctic  region  (fig.  1) 
is  clearly  wrong  as  already  more  than  59  species  have  been  described  since 
1969.  Further  evidence  that  this  is  so  are  the  following  examples  from  some 
Neotropical  systematics  papers  published  in  the  last  20  years:  Kuschel 
(1957)  Epistrophina  34  species  known,  62  described  as  new;  Vaurie  (1963) 
Hyphantus  9  species  known,  26  described  as  new;  and  Howden  (1976)  Pan- 
deleteius  (Colombia  and  Venezuela  only)  11  species  known,  53  described  as 
new.  This  is  a  common  pattern  for  most  papers  being  published  recently  on 
Neotropical  weevils. 

Our  curve  for  the  Australian  region  deserves  special  consideration  (fig. 
6).  Using  the  Steyskal-White  or  cubic  regression  methods  it  would  seem  very 
easy  to  predict  the  total  number  of  species  of  Curculionidae  in  this  region, 
as  an  asymptote  has  been  reached,  and  in  1929  and  1939  respectively  95.37% 
and  98.76%  of  the  species  currently  known  had  been  described.  Contrast  this 
estimate  with  the  opinion  of  Dr.  E.  C.  Zimmerman,  who  has  extensive  ex¬ 
perience  working  in  that  region.  He  stated  (pers.  comm.)  that  “The  one  [our 
trend  curve]  set  out  for  the  Australian  Region  is  largely  meaningless  & 
grossly  misleading  .  .  .  What  your  curve  for  Australia  indicates  is  only  that 
Arthur  Lea  died,  &  active  descriptive  work  in  the  Australian  fauna  mostly 
stopped  with  his  death!!!!!  It  has  nothing  whatsoever  to  do  with  the  percent¬ 
age  of  the  fauna  that  has  been  made  known  ...  I  shall  be  surprised  if  much 
more  than  50%  of  the  fauna  of  the  Australian  fauna,  in  your  sense,  is  de- 
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scribed.  Only  a  small  fraction  of  the  weevils  of  New  Caledonia  are  de¬ 
scribed.  There  are  probably  several  hundred  undescribed  genera  and  several 
thousand  undescribed  species  of  weevils  in  Australia  .  .  .  Only  a  small  frac¬ 
tion  of  the  species  in  some  of  the  subfamilies  in  Australia  has  been  de¬ 
scribed.  Hence,  the  curve  is  totally  meaningless  in  this  sense.”  Dr.  Zimmer¬ 
man  also  provided  us  with  a  paper  by  Taylor  (1976),  who  estimated,  based 
on  the  opinions  of  specialists  for  the  different  groups,  that  only  61%  of  the 
insect  species  of  Australia  have  been  collected  and  only  45%  are  thought 
to  have  names  available. 

Trying  to  analyze  the  reasons  for  the  low  estimates  obtained  with  the  2 
methods  used,  we  observed  that  there  has  been  a  general  tendency  in  all  the 
regions  for  a  drop  in  the  numbers  of  species  described  in  the  last  3  decades, 
particularly  since  1960.  We  can  explain  this  as  being  the  result  of  a  change 
in  approach  in  modern  taxonomy,  as  both  taxonomists  and  editors  have 
become  more  interested  in  publishing  revisionary  works  than  in  mere  de¬ 
scription  of  species.  This  kind  of  work  requires  more  time  on  the  part  of  the 
taxonomist  and  in  general  adds  comparatively  low  numbers  of  newly  de¬ 
scribed  species.  It  tends  often  to  produce  larger  papers  as  well  and  it  has 
become  more  difficult  to  find  ready  publication  for  very  long  papers. 

We  decided  to  use  increments  to  compare  the  results  with  those  obtained 
with  cumulative  values.  The  differences  found  were  very  striking,  and  some 
of  them  are  summarized  in  tables  2  and  3,  where  the  correlation  coeffi¬ 
cients  among  the  different  regions  and  the  world  are  presented.  In  general, 
in  both  tables,  the  higher  values  are  obtained  between  the  different  regions 
and  the  world  as  was  expected,  as  the  latter  is  made  up  of  the  other  6.  When 
the  increments  are  considered  (table  2)  the  correlation  coefficients  are  not 
too  high  and  fairly  spread  out  (0.64492  +  0.17240  [26.73%])  with  a  maximum 
of  0.89168  and  a  minimum  of  0.31263.  Even  though  the  cumulative  data  do 
not  meet  the  requirement  of  independence  for  the  use  of  correlation  coeffi¬ 
cients,  we  decided  to  present  them  for  comparative  purposes  (table  3).  They 
are  all  very  high  and  very  close  (0.98325  +_  0.01171  [1.19%])  with  a  maximum 
of  0.99659  and  a  minimum  of  0.96022.  This  demonstrates  that  when  cumula¬ 
tive  values  are  used  the  existing  differences  among  the  different  regions  and 
the  world  are  greatly  reduced.  This  probably  explains  why  the  curves  for 
all  the  groups  studied  before  were  in  general  similarly  shaped,  independent 
of  the  particular  taxonomic  history  of  each  one. 

If  we  look  at  the  graphs  for  the  increments  (figs.  8-14)  we  can  see  that 
the  evolution  of  the  knowledge  of  the  curculionid  fauna  was  not  as  steady 
as  it  seemed  to  be  in  the  curves  for  the  cumulative  data,  but  there  are  peaks 
of  different  magnitude  in  the  different  regions.  We  observed  that  these  peaks 
generally  correspond  to  the  efforts  of  1  to  3  prolific  specialists  working  in 
the  group  at  that  time  in  that  particular  area.  An  excellent  example  is  to  be 
seen  in  the  Neotropical  region  in  the  1900’s  resulting  from  Champion  s  (1902- 
1909)  phenomenal  work  in  the  Biologia  Centrali-Americana  (fig.  9).  We  de¬ 
cided  then  to  examine  the  most  significant  peaks  and  include  on  the  appro¬ 
priate  graph  the  names  of  those  who  alone  or  together  were  responsible  for 
describing  at  least  50%  of  the  species  in  that  period.  In  most  cases  the  per¬ 
centage  of  species  described  by  them  was  much  larger.  In  all  cases  the  ex¬ 
istence  or  absence  of  prolific  taxonomists  in  each  region  at  a  particular  time 
was  more  important  in  the  acceleration  or  diminution  in  the  rate  of  species 
description  than  the  percentage  of  species  already  known. 
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Even  though  we  have  little  data  on  numbers  of  undescribed  species  for 
the  Oriental  and  Ethiopian  regions  compared  to  those  we  were  able  to  pro¬ 
vide  for  the  New  World  and  the  Australian  region,  we  can  assume  that  there 
is  a  similar  situation  there,  as  no  major  worker  has  been  publishing  regu- 


since  the  mid- 1950’s. 
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1024 

1252 

814 

1077 

596 

663 

8096 

8709 

1879 

728 

672 

3074 

3311 

3351 

3397 

1388 

1729 

1519 

1585 

1214 

975 

11274 

11597 

1889 

844 

904 

3571 

4361 

4111 

4108 

1781 

2301 

2183 

2238 

1682 

1387 

14172 

15027 

1899 

1327 

1168 

4213 

5546 

4995 

4851 

2524 

2954 

3249 

3033 

2422 

1903 

18730 

18945 

1909 

1438 

1450 

6381 

6807 

5868 

5591 

3254 

3657 

3628 

3944 

3001 

2520 

23570 

23240 

1919 

1658 

1728 

6910 

8068 

6470 

6291 

3588 

4368 

4429 

4923 

4219 

3221 

27274 

27740 

1929 

2042 

1980 

8245 

9232 

6792 

6910 

4522 

5034 

5722 

5898 

4921 

3972 

32244 

32218 

1939 

2187 

2178 

9713 

10201 

7212 

7410 

5822 

5600 

7143 

6783 

5096 

4727 

37173 

36411 

1949 

2234 

2302 

11503 

10883 

7503 

7758 

6116 

6013 

7689 

7489 

5110 

5428 

40155 

40042 

1959  2322  2337  12744  11214  7855  7929  6970  6235  8091  7939  5122  6012  43104  42850 

1969  2371  -  12909  -  8187  -  7491  6243  8555  8082  5160  6423  44673  44621 

1979  -  -  6618  -  45216 

Table  1.  Observed  (yO  and  calculated  (y^  cumulative  values  of  the 
rates  of  species  descriptions  in  Curculionidae  for  the  different  biogeographic 
regions  and  totaled  for  the  world.  The  calculated  values  were  obtained 
using  a  cubic  regression  program  and  are.  presented  until  they  reach  a  max¬ 
imum  value.  Those  beyond  1969  are  extrapolations.  Note  that  most  of  these 
maximums  are  even  lower  than  the  observed  data  obtained  in  1969. 
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Table  2.  Correlation  coefficients  of  the  numbers  of  species  of  Curculionidae  described  by  decade 
among  the  different  biogeographic  regions  and  the  world  totals. 


Nearctic 


Nearctic 

1.00000 


Neotropical  Palearctic 


Neotropical 

0.33078 

1.00000 

Palearctic 

0.58931 

0.48905 

1.00000 

Ethiopian 

0.56766 

0.74370 

0.49416 

Oriental 

0.77598 

0.57033 

0.52783 

Australian 

0.76526 

0.31263 

0.69271 

World 

0.74132 

0.81308 

0.73878 

Ethiopian 

Oriental 

Australian 

World 

1.00000 

0.85075 

1.00000 

0.40738 

0.64811 

1.00000 

0.88097 

0.89168 

0.71186 

1.00000 

Table  3.  Correlation  coefficients  of  the  rates  of  species  descriptions  of  Curculionidae,  based  on 

cumulative  values  by  decades,  among  the  different  biogeographic  regions  and  the  world  totals 


Nearctic  Neotropical  Palearctic 
Nearctic  1.00000 


Neotropical 

0.97845 

1.00000 

Palearctic 

0.98788 

0.96791 

1.00000 

Ethiopian 

0.97921 

0.99650 

0.96022 

Oriental 

0.98610 

0.99119 

0.96140 

Australian 

0.99439 

0.97015 

0.97616 

World 

0.99360 

0.99505 

0.98206 

Ethiopian 

Oriental 

Australian 

World 

1.00000 

0.99659 

1.00000 

0.97180 

0.98236 

1.00000 

0.99449 

0.99516 

0.98762 

1.00000 
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We  believe  that  the  curve  obtained  for  the  Palearctic  region  probably 
reflects  accurately  the  present  knowledge  of  the  group  in  that  area,  as  the 
curculionid  fauna  of  the  western  portion  of  the  region  is  probably  nearly 
completely  known.  Probably  this  is  also  the  case  in  all  regions  in  groups 
like  birds,  mammals  or  butterflies.  Groups  which  have  been  traditionally 
popular  among  taxonomists  and  some  which  contain  fairly  large  and  more 
or  less  distinct  species  will  commonly  produce  such  curves.  It  is  not  reason¬ 
able  to  assume  that  all  animals  will  fit  such  curves  and  this  is  clearly  il¬ 
lustrated  by  the  curves  of  the  curculionids  in  other  regions. 
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For  all  the  reasons  stated  earlier  we  have  to  say  that  unfortunately 
the  use  of  trend  curves  of  rates  of  species  descriptions  does  not  give  an  ac¬ 
curate  prediction  of  the  total  number  of  species  extant.  This  is  also  the  case 
with  the  cubic  regression  method.  Table  1  lists  the  rates  of  species  descrip¬ 
tions  in  Curcuhomdae  observed,  and  those  calculated  using  a  cubic  regres¬ 
sion  program.  The  calculated  values  are  presented  until  they  reach  a  max¬ 
imum  and  those  beyond  1969  are  extrapolations.  Since  5  of  7  of  these  max- 
lmums  are  lower  than  the  observed  data  obtained  in  1969,  it  is  clear  that  this 
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method  is  even  poorer  than  the  Steyskal- White  method.  We  did  not  draw 
curves  for  the  estimated  values  because  these  would  be  so  similar  to  those 
presented  in  figures  1-7  that  this  would  serve  no  useful  purpose.  Frank  & 
Curtis  (1979)  explain  clearly  why  a  logistic  equation  should  be  used  to  de¬ 
scribe  curves  of  this  nature,  as  the  values  obtained  with  it  are  always  posi¬ 
tive  and  tend  to  an  upper  asymptote.  We  agree  with  them  on  this  point,  but 
no  method  is  going  to  generate  an  accurate  prediction  because  the  rate  in 
the  number  of  species  descriptions  is  not  only  a  function  of  time  but  of  a 
combination  of  several  variables. 

VOSS 

MARSHALL 
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We  believe  that  it  is  much  better  to  survey  the  opinions  of  specialists 
in  the  different  groups,  when  they  have  a  broad  knowledge  of  the  group  and 
long  experience  working  on  it.  We  feel  that  the  knowledge  of  the  current 
number  of  valid  species  is  a  great  aid  in  making  a  decision  concerning  the 
total  number  of  extant  species.  This  procedure  is  not  as  subjective  as  it 
seems  to  be  because  it  makes  use  of  a  very  important  factor:  experience. 

The  estimate  for  total  numbers  to  be  expected  when  all  species  are  de¬ 
scribed  as  indicated  by  our  world  curve,  50,145  species  (fig.  7),  agrees  quite 
well  with  Arnett’s  (1967)  estimate  of  50,000.  The  cumulative  estimates  from 
our  separate  regional  curves  (figs.  1-6,  including  curves  A  and  B  for  the  Neo¬ 
tropics)  51,131  and  56,618  are  also  not  too  far  from  this  ( ca .  2%  and  13%  re¬ 
spectively).  However  we  consider  these  estimates  all  to  be  extremely  low. 
Based  upon  our  combined  30+  years  of  systematics  experience  with  Curcu- 
lionidae  and  a  careful  study  of  the  evidence  in  part  presented  earlier,  we 
believe  that  there  are  at  least  85,000  species  in  the  world.  We  believe  that  in 
the  tropical  regions  half  or  less  than  half  of  the  species  of  Curculionidae 
are  described.  Admittedly,  this  estimate  is  a  subjective  one,  but  we  feel  it 
has  greater  validity  than  those  produced  by  the  trend  curves. 

While  we  consider  85,000  species  to  be  a  reasonable  number  for  this  fam¬ 
ily,  it  is  probable  that  they  will  never  all  be  described.  As  Raven  (1976) 
has  written,  the  tropical  forests  are  being  totally  destroyed  at  a  remark¬ 
ably  rapid  rate  and  with  the  forests,  thousands  of  species  of  animals  (includ¬ 
ing  insects)  are  being  destroyed  as  well.  Raven  states  that  all  of  the  tropi¬ 
cal  forests  will  be  destroyed  in  the  next  25  years  along  with  their  commu¬ 
nities  of  plants  and  animals.  As  many  of  these  tropical  communities  have 
not  been  visited  by  scientific  collectors  particularly  with  modern  equip¬ 
ment  (e.g.,  U.V.  traps)  or  with  special  microhabitats  in  mind  (e.g.,  litter  to 
e  treated  in  berlese  funnels)  many  species  will  become  extinct  before  they 
can  be  collected  and  studied. 
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Figs.  1-7.  Trend  curves  of  rates  of  species  descriptions  of  Curculioni¬ 
dae,  based  on  cumulative  values,  by  biogeographic  region  and  totaled  for 
the  world,  produced  by  using  the  Steyskal-White  method.  See  O’Brien  and 
Wibmer  (1978)  for  numbers  of  genera  and  species  recorded  by  subfamily. 

Figs.  8-14.  Graphs  of  numbers  of  species  of  Curculionidae  described 
per  decade,  by  biogeographic  region  and  totaled  for  the  world.  Names  over 
major  peaks  indicate  authors  who  alone  or  together  are  responsible  for  50 /< 
or  more  of  the  described  species  in  that  decade. 
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RESPONSE  TO  THE  USE  OF  TREND  CURVES  BY  ERWIN, 
FRANK  AND  CURTIS,  AND  O’BRIEN  AND  WIBMER 

Richard  E.  White 

11005  Layton  Street,  Upper  Marlboro,  MD  20870 

Abstract 

The  use  of  the  trend  curve  technique  by  Erwin,  Frank  and  Curtis,  and 
^  jie^  any  Wibmer  offers  examples  of  how  trend  curves  should  not  be 
used  Trend  curves  should  be  used  to  provide  an  estimate  of  final  species 
totals  when  descriptive  work  is  well  advanced  and  continuing. 


It  is  quite  gratifying  to  note  the  recent  use  of  trend  curves,  a  technique 
pioneered  by  Steyskal  (1965)  to  predict  final  species  total  for  a  taxon  or  to 
indicate  if  considerable  descriptive  work  remains.  My  paper  on  trend  curves 
(White  1975)  for  various  groups  of  Coleoptera  is  the  basis  for  much  of  the 
use  of  trend  curves  for  beetles.  The  trend  curve  technique  was  referred  to, 
but  not  actually  used,  by  Erwin  (1978),  and  it  is  the  subject  of  papers  by 
Frank  and  Curtis  (1979)  and  O’Brien  and  Wibmer  (1979).  Unfortunately, 
these  contributions  reflect  some  important  misconceptions  about  the  trend 
curve  technique,  and  I  will  attempt  to  explain  the  conditions  under  which 

trend  curves  can  be  used,  and  the  conditions  under  which  they  should  not 
be  used. 

In  Erwin’s  paper,  Fig.  1  on  page  262  is  labelled  “Trend  curve  for  species 
of  Agra."  However,  this  is  not  a  trend  curve,  but  is  a  simple  graph.  In  con¬ 
structing  a  trend  curve,  points  representing  cumulative  species  totals  are 
placed  on  a  graph,  then,  in  effect,  the  points  are  averaged  by  drawing  a 
smooth  curve.  If  a  trend  curve  were  constructed  from  the  Agra  data,  it 
would  still  be  on  the  ascension  and  would  bear  no  predictive  value.  That 
is,  the  final  species  total  (given  by  Erwin  as  about  2000)  could  not  be  esti¬ 
mated.  Neither  the  mid-point  nor  end-point  of  a  trend  curve  can  be  fixed 
unless  that  trend  curve  is  clearly  on  its  way  to  becoming  sigmoidal.  Erwin’s 
comments  (p.  262),  therefore,  do  not  bear  on  trend  curves. 

I  find  a  tendency  by  both  Frank  &  Curtis  and  O’Brien  &  Wibmer  to  in¬ 
terpret  my  findings  in  an  excessively  rigid  manner,  especially  with  respect 
to  my  estimates  of  approximate  end-points  in  years  for  species  description  in 
the  various  groups.  In  my  article  I  referred  to  what  could  be  expected  after 
the  end-points  as  follows  (p.  294):  “.  .  .  with  relatively  few  additional  species 
described  thereafter”  (italics  here  for  emphasis).  In  this  comment,  and  in 
greater  detail  at  the  top  of  page  295,  I  attempted  to  make  clear  that  my  use 
of  the  phrase  “end-point  of  species  description”  was  not  intended  to  mean 
that  no  species  would  be  described  after  the  dates  given.  Obviously,  because 
of  the  possibility  of  lagging  progress  and  other  factors  to  which  I  referred, 
no  such  prediction  of  the  absolute  end  of  species  description  can  be  made. 

Of  the  7  trend  curves  that  appear  in  the  O’Brien  and  Wibmer  paper,  the 
one  for  the  Palaearctic  Region  seems  closest  to  being  a  reliable  curve,  for 
it  is  based  on  a  fauna  which  is  clearly  well  known.  I  see  no  point  in  con¬ 
structing  a  trend  curve  for  the  Nearctic  Curculionidae  because,  as  I  ex- 
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plained  in  my  original  paper,  there  is  a  likelihood  of  much  undetected 
synonymy  among  Casey  species,  and  the  same  applies  to  the  Frank  and 
Curtis  treatment  of  Staphylinidae.  The  curve  for  Neotropical  Curculioni- 
dae  is  clearly  still  on  the  ascension,  so  the  attempt  to  assign  a  mid-point 
and  estimate  final  species  totals  has  no  basis.  Lack  of  current  taxonomic 
progress  in  Australian  weevils  makes  the  attempt  to  construct  a  curve  use¬ 
less,  for  there  is  no  point  in  making  a  curve  in  defiance  of  what  is  known 
about  a  fauna.  Finally,  the  unknown  extent  of  the  Neotropical  and  Aus¬ 
tralian  weevil  faunas  offers  no  basis  for  constructing  a  curve  for  the  world 
Curculionidae! 

I  applied  the  trend  curve  technique  for  prediction  of  final  species  totals 
to  selected  groups  of  North  American  beetles  because  it  is  clear  that  most 
extant  species  of  this  fauna  have  been  described.  As  part  of  my  duties  I  iden¬ 
tify  thousands  of  specimens  of  North  American  Chrysomelidae  and  Anobii- 
dae,  and  I  very  infrequently  encounter  a  beetle  that  I  suspect  is  undescribed. 
The  experiences  of  many  other  beetle  taxonomists  are  comparable. 

I  am  grateful  for  the  attempts  by  Erwin,  Frank  and  Curtis,  and  O’Brien 
and  Wibmer  to  make  use  of  trend  curves,  for  these  attempts  offer  examples 
of  how  they  should  not  be  used.  These  papers  offer  abundant  meaningful 
commentary  on  the  ease  of  incorrect  technique,  but  little  upon  the  correct 
use  of  trend  curves. 

When  a  trend  curve  is  properly  used,  it  will  offer  a  prediction  of  the 
total  number  of  species  in  a  taxon  after  species  descriptive  work  is  com¬ 
pleted,  provided  that  species  description  is  now  well  advanced  and  continu¬ 
ing.  A  curve  can  also  be  used  to  indicate  the  extent  of  knowledge  of  a  group, 
for,  clearly,  if  a  curve  is  still  on  the  ascension  much  descriptive  work  re¬ 
mains.  For  a  curve  to  bear  predictive  value  its  upper  end  must  clearly  have 
slowed  in  rate  of  ascension  and  started  arching  over,  for  only  then  can  a 
mid-point  be  plotted.  The  estimate  of  final  species  total  provided  by  a  trend 
curve  is  more  precise  than  is  a  subjective  opinion.  If  we  assume  that  the  de¬ 
scriptive  work  will  continue  at  an  even  rate,  a  trend  curve  can  be  used  to 
provide  a  rough  estimate  of  the  time  when  this  work  might  be  completed. 
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Abstract 

New  distributional  data  and  adult  and  larval  host  records  are  pre¬ 
sented  for  85  species  in  the  genus  Acmaeodera.  Seven  species  are  recorded 
for  the  first  time  from  Mexico  and  one  is  new  to  Central  America.  A.  neo- 
neglecta  Fisher  is  recorded  from  the  United  States  and  compared  with  A. 
tubulus  (Fabricius).  Adult  behavior  of  A.  plagiaticauda  Horn  is  discussed. 


Introduction 

Recent  field  trips  and  examination  of  collections  by  the  authors  have 
resulted  in  considerable  new  distributional  and  host  plant  information  for 
some  species  of  the  genus  Acmaeodera.  In  order  to  make  this  information 
available  for  inclusion  in  the  forthcoming  catalogue  of  Coleoptera  of 
North  America,  this  paper  has  been  prepared. 

For  the  Buprestidae  the  term  “host  plant”  is  usually  applied  only  to 
that  plant  in  which  the  larva  completes  its  development  rather  than  that 
on  which  the  adult  feeds.  Larval  feeding  has  been  considered  the  more  sig¬ 
nificant  or  interesting  aspect  of  a  species’  biology.  Specific  records  of  adult 
feeding  are  scarce.  However,  we  believe  that  adults  of  most,  if  not  all,  spe¬ 
cies  feed  as  a  necessary  part  of  their  life  cycle.  Therefore,  in  this  paper  we 
attempt  a  clear  distinction  between  “adult  host”  and  “larval  host.” 

Adult  host  records  for  most  of  the  species  treated  herein  are  based  upon 
specimens  collected  from  various  flowers  where  they  commonly  feed  on 
aollen  and/or  other  floral  structures.  Anthophilous  adult  Acmaeodera 
are  not  usually  host  specific,  but  may  be  restricted  to  a  single  family  of 
alants.  Often,  they  show  decided  preference  for  flowers  of  one  or  a  few  spe¬ 
cies  of  plants.  They  may  or  may  not  be  attracted  to  flowers  of  their  larval 
aost.  Some  species  have  been  collected  only  on  or  flying  to  foliage  or  dead 
aarts  of  various  plants  which  are  known  or  are  presumed  to  be  their  larval 
losts.  In  some  instances,  the  adults  have  been  observed  feeding  on  the 
oliage  of  these  hosts.  Adult  host  information  given  herein  has  not  to  our 

knowledge  been  recorded  in  the  literature,  though  a  complete  search  was 
iot  undertaken. 


Published  with  the  approval  of  the  Idaho  Experiment  Station  as  research  paper  no.  7961. 
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Acmaeodera  acanthicola  Barr.  CALIFORNIA:  Imperial  Co.,  Glamis,  1  mi  W,  10- 
VIII-74,  Hovore  and  Giesbert,  beating  palo  verde  and  22  mi  N,  31-VIII-74,  J.  M.  Cicero, 
on  Cercidium  floridum  (NEW  STATE  RECORD).  ARIZONA:  Pinal  Co.,  1  1/2  mi 
NE  Apache  Jet.,  11-11-76,  dead  in  pupal  cell  in  Celtis  pallida  Torrey,  FMB  (NEW 
LARVAL  HOST). 

Acmaeodera  acuta  LeConte.  NEVADA:  Clark  Co.,  6  mi  NW  Moapa,  16-VI-61, 
R.  C.  Bechtel;  Nye  Co.,  Peavine  Can.,  3-VIII-67,  G.  D.  Cooney;  White  Pine  Co.,  Cleve 
Cr.,  7400',  28-VII-65,  R.  C.  Bechtel;  Washoe  Co.,  Reno,  27-V-60,  19-VI-59,  F.  D.  Par¬ 
ker  [all  NSDA,  WFBC];  Nixon,  24-VI-64,  M.  E.  Irwin  [UCRC];  Verdi,  12-VII-67, 
RLW.  (NEW  STATE  RECORD).  The  known  distribution  of  this  primarily  western 
Great  Basin  species  strongly  suggests  that  it  is  restricted  to  a  riparian  habitat.  In  south¬ 
eastern  Oregon  large  numbers  have  been  collected  on  flowers  of  Rosa  sp.,  a  few  on 
Achillea  sp.  In  California,  Owens  Valley,  it  has  been  taken  on  flowers  of  Encelia 
virginensis  actonii,  Sphaeralcea  sp.,  and  Salix  sp.  Observations  suggest  that  willows 
are  a  likely  larval  host  for  this  insect.  Most  of  the  literature  records  for  A.  acuta 
refer  to  A.  retifera  LeConte. 

Acmaeodera  alacris  Horn.  MICHOACAN:  11  mi  E  Apatzingan,  20-VIII-54,  Lins- 
ley,  MacSwain,  Smith  [CISC,  WFBC];  8  mi  E  Apatzingan,  20-VII-66,  DSV;  9  mi  S 
Cuatro  Caminos,  10-VII-66,  DSV  (NEW  STATE  RECORD). 

Acmaeodera  alicia  Fall.  Fall’s  description  of  this  species  was  based  on  a  single 
specimen  labeled  as  from  California,  Los  Angeles  Co.  We  are  not  aware  of  another 
instance  of  its  capture  in  that  county.  It  is  possible  that  said  specimen  was  not  taken 
in  what  today  comprises  the  county,  or  that  subsequent  environmental  changes  may 
have  altered  its  habitat  there  so  this  species  has  become  extremely  rare  or  even  ex¬ 
tinct.  In  light  of  the  foregoing  it  seems  worthwhile  to  substantiate  its  occurrence  in 
CALIFORNIA  as  follows:  Imperial  Co.,  El  Centro,  9-IX-63,  G.  Harrison,  light 
trap  [RLWE];  3  mi  NW  Glamis,  15/16-IX-72,  M.  Wasbauer  and  A.  Hardy  [CDAE, 
RLWE];  Fish  Springs,  13-IX-75,  R.  C.  Dickson  [UCRC];  1  mi  S  Travertine  Rock,  30- 
VIII  to  7-IX-65,  R.  C.  Dickson  [UCRC,  WFBC];  Palo  Verde,  (20-22)- VIII-46,  P.  D. 
Hurd,  J.  W.  MacSwain  and  W.  F.  Barr  [WFBC,  CASC,  GHNC],  and  10-X-71,  E.  E. 
Grissell  and  R.  M.  Bohart  [UCDC];  Riverside  Co.,  Blythe,  19- VIII-46,  J.  W.  Mac¬ 
Swain,  [WFBC];  approx.  10  mi  W  Blythe,  VIII-61,  David  L.  Mays  [RLWE];  18  mi 
W  Blythe,  14-X-67,  R.  M.  Bohart  [UCDC,  RLWE];  3.3  mi  S  Palm  Desert,  10-VII- 
73,  Westcott  and  Fisher  [RLWE];  2.5  mi  S  Palm  Desert,  20-VII-68,  G.  Walters 
[GHNC].  The  distribution  of  this  insect  in  California  appears  restricted  to  the  Colo¬ 
rado  Desert.  SONORA:  Alamos,  15/20-VII-58;  22  mi  W  Alamos,  17-VII-63;  10  mi  E 
Navojoa,  14-VII-58;  15  mi  E  Navojoa,  18/29-VIII-59,  all  RLW;  21  mi  N  Navojoa, 
Hwy.  15,  13-VIII-65,  GHN;  28  mi  S  Navojoa,  3-IX-72,  B.  Villegas  and  E.  A.  Kane 
[UCDC];  20  mi  S  Hermosillo,  3-IX-70,  R.  M.  Bohart  [UCDC]  and  30-VII-66,  G.  C. 
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Walters,  San  Carlos,  3-IX-70,  R.  M.  Bohart  [UCDC];  66  mi  S  Guaymas,  20-VII-65; 
30-VII-66,  all  DSV;  Campo  Utah,  10-VIII-53,  B.  Malkin  [CASC];  Sonoyta,  28- VIII- 
62,  M.  R.  Beguhl  [WFBC];  Santa  Ana,  5-X-51,  J.  and  M.  Marquis  [WFBC];  19.4  mi  S 
Estacion  Llano,  25-VIII-64,  E.  I.  Schlinger  [UCRC],  SINALOA:  16  mi  S  Culiacan, 
24-VII-73,  Chemsak  [CISC].  (NEW  RECORD,  MEXICO).  Most  of  these  specimens 
are  more  finely  maculate  than  those  on  hand  from  Arizona  and  California.  This  spe¬ 
cies  was  reared  from  wood  of  Acacia  willardiana  Rose  collected  December,  1969  in 
Sonora,  San  Carlos  Bay,  em.  during  1971,  DSV  (NEW  LARVAL  HOST).  Adults 
have  been  collected  on  flowers  of  Baileya  pleniradiata  in  Arizona;  Cercidium  flori- 
dum,  Larrea  tridentata,  and  Sesbania  exaltata  in  California. 

Acmaeodera  alpina  Barr.  Some  specimens  of  the  type  series,  from  the  type  locality 
in  California  (Barr  1972),  were  collected  on  flowers  of  Leptodactylon  pungens;  others 
were  taken  on  granite  rocks  and  bare  soil,  a  habit  also  observed  at  several  localities 
by  Mr.  Derham  Giuliani,  Big  Pine,  California  (in  litt.). 

Acmaeodera  amabilis  Horn.  TEXAS:  Brewster  Co.,  7  mi  SW  Alpine,  16-X-75, 
R.  L.  Penrose  [RLWE],  Culberson  Co.,  Guadaloupe  Nat.  Park,  Upper  Dog  Canyon, 

19- IX-76  and  The  Bowl,  4-X-73,  D.  E.  Foster  [TTCC];  Jeff  Davis  Co.,  Davis  Mts.| 

20- IX-38,  D.  J.  and  J.  N.  Knull  [FMNH,  WFBC],  16-X-75,  F.  Hovore  (NEW  STATE 
RECORD).  On  these  specimens  the  elytral  maculation  tends  towards  that  usually 
exhibited  by  the  closely  related  A.  chiricahuae  Barr.  This  beetle  has  been  collected 
in  southern  Arizona  on  flowers  of  the  following  plants:  Bahia  dissecta,  Haplopap- 
pus  gracilis,  Senecio  macdougalii,  Verbena  gooddingii,  and  Viguiera  longifolia.  It 
is  primarily  a  late  summer  montane  species. 

Acmaeodera  amplicollis  LeConte.  TEXAS:  Jeff  Davis  Co.,  Davis  Mt.  St.  Park, 
ll-IV-65  [UCRC].  SONORA:  Cananea,  6  mi  NW  mt.  pass,  ca.  6,000',  15-VIII-59,  Nut¬ 
ting  &  Werner  [UAIC,  GHNC];  14.1  mi  W,  25-VIII-64.  E.  I.  Schlinger  [UCRC].  JA¬ 
LISCO:  12  mi  N  Lagos  de  Moreno,  ll-VIII-62,  DSV.  (NEW  STATE  RECORDS). 
The  latter  represents  the  southernmost  known  occurrence  for  this  species.  It  is  a  com¬ 
mon  flower-visitor  in  mountainous  regions  of  southern  Arizona  where  it  has  been 
collected  on  the  following  plants:  Baileya  multiradiata,  Gaillardia  pinnatifida, 
Gutierrezia  microcephala,  Haplopappus  gracilis,  Heliopsis  parvifolia,  Selloa  gluti- 
nosa,  Senecio  longilobus,  Verbesina  bipinnatifidia,  and  Verbesina  encelioides. 

Acmaeodera  angelica  Fall.  UTAH:  Zion  National  Park,  D.  E.  Beck  [BYUC] 
(NEW  STATE  RECORD).  This  common  western  species  is  often  collected  flying 
about  or  by  beating  various  chaparral  shrubs.  It  has  been  collected  from  flowers  of 
Adenostoma  fasciculatum,  Fallugia  paradoxa,  Eriogonum  fasiculatum,  and  Lotus  sp. 

Acmaeodera  atactospilota  Westcott.  This  species  has  been  collected  on  Encelia 
virginensis  actonii  in  the  Owens  Valley,  California  and  a  moderate  series  was  taken 
on  a  yellow-flowered  Eriogonum  sp.  near  Benton  Hot  Springs,  Mono  Co.  The  latter 
genus  is  not  known  as  a  preferred  adult  host,  though  occasional  specimens  have  been 
collected  from  flowers  of  two  other  species  (Westcott  1971;  G.  C.  Walters,  in  litt.). 

Acmaeodera  auritincta  Fall.  Specimens  have  been  collected  in  western  Texas  on 
flowers  of  Psilostrophe  sp.  and  Viguiera  stenoloba. 

Acmaeodera  bishopiana  Fall.  Collected  in  Owens  Valley,  California  on  flowers 
of  Encelia  virginensis  actonii. 

Acmaeodera  bivulnera  Horn.  ARIZONA:  Pinal  Co.,  1  1/2  mi  NE  Apache  Jet., 
FMB,  reared  from  Krameria  grayi  Rose  and  Painter,  em.  20-X-76,  one  specimen  (NEW 
LARVAL  HOST).  Heretofore,  no  larval  host  was  known  for  this  species.  Large  num¬ 
bers  of  adults  were  collected  on  Cercidium  floridum  and  Hymenoclea  salsola  (Nel¬ 
son  1959);  the  former  probably  is  a  larval  host  but  we  believe  the  latter  to  represent 
only  a  convenient  resting  place. 

Acmaeodera  bowditchi  Fall.  NEW  MEXICO:  Grant  Co.,  5  mi  W  Silver  City, 
16-VI-64,  R.  C.  Dickson  [UCRC]  (NEW  STATE  RECORD).  This  widespread  south¬ 
western  species  has  been  collected  in  Arizona  on  flowers  of  Bahia  sp.,  Baileya  sp., 
Cowania  mexicana,  Fallugia  paradoxa,  Opuntia  sp.,  and  Sphaeralcea  laxa.  In  Texas 
it  has  been  taken  on  Argemone  sp.,  Haplopappus  spinulosus  var.  turbinellus,  and 
vernonia  marginata. 
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Acmaeodera  carlota  Fall.  Cut  from  wood  of  Quercus  dumosa  Nuttall  in  ARI¬ 
ZONA:  Gila  Co.,  7  mi  N  Sunflower,  12-III-76,  by  FMB  (NEW  LARVAL  HOST). 
Adults  have  been  collected  in  April  near  Wikieup,  Mohave  Co.,  Arizona  on  flowers 
of  Eriogonum  fasciculatum,  Melampodium  leucanthum,  and  Sphaeralcea  sp. 

Acmaeodera  ceanothae  Nelson.  Collected  at  the  type  locality,  Yarnell,  Ari¬ 
zona,  on  Quercus  turbinella.  This  beetle  was  described  from  a  series  taken  on  Cea- 
nothus  sp.;  it  has  been  reared  from  this  plant  collected  at  Yarnell  (J.  M.  Davidson, 
pers.  comm.).  Its  capture  on  oak  may  be  incidental,  since  the  two  plants  grow  in  close 
association. 

Acmaeodera  comata  LeConte.  Longtime  suspicions  that  larval  hosts  for  this 
species  are  mesquites,  Prosopis  spp.  were  confirmed  by  numerous  specimens  cut  from 
P.  sp.  by  FMB  in  ARIZONA:  Maricopa  Co.,  near  Painted  Rock  State  Park,  20-III- 
76;  Pima  Co.,  5  mi  W  Old  Tucson,  20-III-76;  Pinal  Co.,  1  1/2  mi  NE  Apache  Jet.,  21- 
I  to  10-11-76.  Large  numbers  of  adults  have  been  collected  in  northern  Baja  Cali¬ 
fornia,  either  beaten  from  (usually  dead  branches)  or  flying  about  P.  glandulosa 
var.  torreyana  (L.  Benson)  M.  C.  Johnston  (NEW  LARVAL  HOST). 

Acmaeodera  connexa  LeConte.  A  collection  at  Cottonwood  Creek,  4200',  Inyo 
Co.,  California,  on  Encelia  virginensis  actonii,  by  Derham  Giuliani  [CASC],  appears 
to  represent  an  eastern  range  extension.  This  beetle  also  has  been  collected  in  Cali¬ 
fornia  on  Erigeron  sp.,  Eriodictyon  sp.,  Rosa  sp.,  and  Salvia  sp.  Tanner  (1928)  listed 
this  species  as  common  in  Zion  National  Park,  Utah  but  it  is  not  known  to  occur  in 
that  state  and  he  was  almost  certainly  referring  to  A.  bowditchi  Fall. 

Acmaeodera  conoidea  Fall.  One  specimen  was  reared  from  a  twig  of  Juglans 
sp.,  ARIZONA:  Coconino  Co.,  Oak  Creek  Canyon,  em.  V-75,  W.  H.  Tyson  [GHNC] 
(NEW  LARVAL  HOST).  Collected  in  Arizona  on  flowers  of  Cowania  mexicana, 
Erigeron  divergens,  and  Fallugia  paradoxa. 

Acmaeodera  convicta  Fall.  SONORA:  17  mi  N  Navojoa,  20-VIII-60,  DSV;  5  mi 
E  Navojoa,  9-IX-70,  R.  M.  Bohart  [UCDC,  RLWE];  28  mi  S  Navojoa,  3-X-72,  B. 
Villegas  and  E.  A.  Kane  [UCDC];  15  mi  E  Navojoa,  21-VIII-59,  RLW  and  30-VIII- 
60,  DSV  and  RLW;  21  mi  N  Navojoa,  Hwy.  15,  13-VIII-65,  GHN;  23  mi  NE  Hermo- 
sillo,  19-VIII-69,  J.  T.  Doyen  and  J.  Haddock  [GHNC,  CISC];  San  Carlos,  3-IX-70, 
R.  M.  Bohart  [UCDC];  30  mi  S  Guaymas,  4-IX-70,  R.  M.  Bohart  [UCDC],  SINALOA: 
23  mi  N  Los  Mochis  Jet.  and  Hwy.  15,  14-IX-70,  E.  M.  Fisher  [RLWE].  (NEW  REC¬ 
ORD,  MEXICO). 

Acmaeodera  cribricollis  Horn.  This  widespread  denizen  of  the  desert  has  been  col¬ 
lected  in  California  on  flowers  of  mesquite,  Prosopis  glandulosa  var.  torreyana.  A 
good  discussion  of  this  beetle  was  given  by  Hurd  and  Linsley  (1975). 

Acmaeodera  curtilata  Knull.  This  species  was  described  from  the  Morongo  Val¬ 
ley,  San  Bernardino  Co.,  California  and  reported  by  Nelson  (1959)  from  nearby  in 
the  northwestern  Coachella  Valley,  Riverside  Co.  At  these  localities  it  is  associated 
with  Dalea  californica,  a  shrub  which  does  not  occur  further  south.  One  specimen  of 
A.  curtilata  was  collected  at  Borrego  Springs,  San  Diego  Co.,  l-IV-62,  D.  S.  Verity, 
flying  about  Dalea  schotti.  Although  this  shrub  is  common  in  the  Coachella  Valley, 
the  beetle  has  not  been  found  associated  with  it  there. 

Acmaeodera  davidsoni  Barr.  ARIZONA:  Cochise  Co.,  Chiricahua  Mts.,  12-VII- 
35,  D.  J.  &  J.  N.  Knull  [FMNH]  (NEW  STATE  RECORD).  COAHUILA,  Parras 
de  la  Fuente,  Rincon  del  Montero,  l-VII-71,  B.  K.  Dozier  (NEW  RECORD,  MEX¬ 
ICO). 

Acmaeodera  decipiens  LeConte.  CHIHUAHUA:  16  mi  W  La  Junta,  10-X-75;  3  mi 
S  Gomez  Farias,  9-X-75;  9.5  mi  N  Ignacio  Zaragoza,  9-X-75,  all  W.  Iselin  [NMPI, 
GHNC]  (NEW  STATE  RECORD).  In  southeastern  Arizona  this  common  montane 
anthophilous  species  has  been  collected  on  Bahia  dissecta,  Erigeron  neomexicanus, 
Haplopappus  gracilis,  Heliopsis  parvifolia,  Selloa  glutinosa,  Senecio  longilobus, 
Senecio  macdougalii,  Sphaeralcea  laxa,  Verbena  bipinnatifida,  Verbesina  encelio- 
ides,  Viguiera  cordifolia,  and  Viguiera  longifolia. 

Acmaeodera  delumbis  Horn.  This  species  was  for  a  long  time  considered  a  syn¬ 
onym  of  A.  gibbula  LeConte;  therefore,  records  of  it  are  few  even  though  it  is  not  un- 
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commonly  collected.  Specimens  were  examined  from  NEW  MEXICO*  Otero  Co 
Alamogordo,  29-VI-70,  Bill  Apperson  [EMUS];  Hidalgo  Co .,  Peloncillo  Mts’l 
Granite  Gap,  18  mi  N  Rodeo,  6-VIII-74  and  5-VII-77,  on  Acacia  constricta  GHN; 
Dona  Ana  Co.,  Jornado  Expt.  Range,  16- VI  to  14-VII-70  [NMPI,  GHNC]-  7  mi  NE 
Las  Cruces,  12-VII-75  [NMPI,  GHNC];  5  mi  W  Las  Cruces,  Hwy.  70,  16- VI-65  on 
Prosopis,  G.  H.  &  D.  E.  Nelson.  TEXAS:  El  Paso,  3-VII-71,  D.  Ingram  [NMPI 
GHNC];  Hot  Springs,  Big  Bend  National  Park,  12-VII-58,  WFB,  on  dead  mesquite’ 
catclaw  and  squawbush.  (NEW  STATE  RECORDS). 

Acmaeodera  diffusa  Barr  ( Acmaeodera  hepburni  var.,  Tanner  1928,  MISIDEN- 
TIFICATION).  The  occurrence  of  A.  hepburni  in  Utah,  reported  by  Tanner,  was  based 
on  a  misidentified  specimen  of  A.  diffusa  labeled  “Zion  National  Park,  Utah,  Aug. 
1925/Vasco  M.  Tanner  collector /Acmaeodera  hepburni,  W.  Knaus  1926,  9243” 
[BYUC]. 

Acmaeodera  disjuncta  Fall.  CHIHUAHUA:  Cuauhtemoc,  22-VII-58;  Meoqui,  2- 

IX- 57,  both  W.  W.  Tanner,  W.  G.  Robinson  [BYUC]  (NEW  STATE  RECORD).  It 
has  been  collected  in  Arizona  and  New  Mexico  on  flowers  of  Bailey  a  multiradiata, 
Chrysothamnus  nauseosus,  Gutierrezia  microcephala,  Helianthus  petiolaris,  and 
Verbesina  encelioides. 

Acmaeodera  dolorosa  dolorosa  Fall.  Reared  from  wood  of  Simmondsia  chi- 
nensis  (Link)  C.  K.  Schneider,  CALIFORNIA:  San  Diego  Co.,  5  mi  E  Jacumba  em 
29-HI-77,  cut  from  wood  23-VIII-72  and  ll-IV-76  (both  dead),  DSV.  Cut  from  brknch 
Prunus  fasciculata  (Torrey)  Gray,  CALIFORNIA:  Riverside  Co.,  Pinyon  Flat  IV- 
77  (dead),  DSV.  (NEW  LARVAL  HOSTS). 

Acmaeodera  dolorosa  liberta  Fall.  Based  on  a  single  specimen,  the  following 
represents  the  northernmost  occurrence:  NEVADA:  Washoe  Co.,  Reno  Hot  Springs 
10-VII-62,  RLW  (NEW  STATE  RECORD).  In  the  Owens  Valley,  California  it  has 
been  taken  on  flowers  of  Encelia  virginensis  actonii. 

Acmaeodera  fisheri  Cazier.  Nothing  has  been  recorded  on  the  biology  of  this 
rather  common  Colorado  Desert  species.  ARIZONA:  Yuma  Co.,  5  mi  W  Yuma,  em. 
18-VII,  5-IX-76  from  branches  of  Atriplex  lentiformis  (Torrey)  Watson  FMB  (NEW 
LARVAL  HOST). 

Acmaeodera  flavinigrapunctata  Knull.  In  western  Texas,  on  flowers  of  Thele- 
sperma  simplicifolium,  Viguiera  stenoloba,  and  Zexmenia  brevifolia. 

Acmaeodera  flavopicta  Waterhouse.  TEXAS:  Terrell  Co.,  10  mi  SE  Dryden,  1- 

X- 76,  R.  H.  Turnbow  [RHTC,  GHNC].  COAHUILA:  Saltillo,  4900',  16-X-57,  H.’  A. 
Scullen  [OSUC],  GUANAJUATO:  27  mi  S  Sauceda,  6-IX-70,  E.  M.  Fisher  [RLWE1 
(NEW  STATE  RECORDS). 

Acmaeodera  flavosparsa  Waterhouse.  This  species  was  described  from  “Mexico” 
and  has  been  recorded  only  from  Guerrero.  MICHOACAN:  Morelia,  22-IX-57,  R.  &  K. 
Dreisbach  [TAMU,  SGWC]  (NEW  STATE  RECORD). 

Acmaeodera  gibbula  LeConte.  This  wide-ranging  and  common  species  is  re¬ 
corded  from  Texas  to  California  in  the  United  States  and  from  Coahuila  to  Durango 
and  Baja  California  Sur  in  Mexico.  UTAH:  St.  George,  12-VI-24,  A.  M.  Woodbury 
[BYUC].  NEVADA:  Clark  Co.:  Tule  Spring,  6-VIII-67,  WFB,  on  dead  Acacia 
8reSgii',  Las  Vegas,  12-IX-69,  DSV,  on  Prosopis  glandulosa  var.  torreyana.  SINA¬ 
LOA:  Culiacan,  22-VIII-60,  RLW;  20  mi  S  Culiacan,  22-VII-65,  DSV;  4  mi  NW 
Choix,  27-VIII-69,  T.  A.  Sears,  R.  C.  Gardner,  C.  S.  Glaser  [UCDC,  RLWE];  70  mi 
N  Culiacan,  20-VIII-60;  and  Elota,  26-VIII-60,  all  DSV  [GHNC];  23  mi  N  Los 
Mochis  Jet.  and  Hwy.  15,  14-IX-70,  E.  M.  Fisher  [DSVC],  (NEW STATE  RECORDS). 
These  Mexican  specimens,  as  well  as  a  series  on  hand  from  Sonora,  represent  a  form 
which  is  proportionately  narrower,  apically  in  particular,  than  those  examined  from 
the  United  States.  Considerable  variation  occurs  elsewhere  and  a  thorough  study  of 
this  is  needed.  Larval  hosts  for  this  species  include  palo  verde  (Knull  1937)  and 
Prosopis  spp.  (Van  Dyke  1942).  Specimens  were  reared  from  Acacia  greggii  Gray, 
CALIFORNIA:  Riverside  Co.,  Pinyon  Flat,  em.  10-VI-76,  DSV;  Imperial  Co.,  Mt. 
Springs,  wood  coll.  4-II-62,  em.  14-VII-63,  GHN;  and  a  small  series  from  Salix  sp., 
ARIZONA:  Yuma  Co.,  Morelos  Dam,  em.  2-VI-73,  F.  T.  Hovore  [FTHC,  DSVC, 
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RLWE]  (NEW  LARVAL  HOSTS).  We  have  assumed  this  species  to  utilize  a  wide 
variety  of  leguminous  shrubs  and  trees;  however,  the  record  from  willow  may  indi¬ 
cate  that  this  insect  is  a  general  borer  in  dead  wood  throughout  its  range.  In  western 
Texas  it  has  been  collected  on  flowers  of  Bahia  pedata. 

Acmaeodera  gillespiensis  Knull.  Taken  on  flowers  of  Actinea  lineatifolia,  Ar- 
gemone  sp.,  Baileya  multiradiata,  and  Vernonia  marginata  in  the  Davis  Mountains, 
Texas. 

Acmaeodera  griff ithi  Fall.  This  species  is  known  only  from  southcentral  and 
southwestern  Arizona,  where  it  has  been  collected  on  Prosopis  velutina,  Acacia 
greggii,  Olneya  tesota,  and  Cercidium  sp. 

Acmaeodera  haemorrhoa  LeConte.  Formerly  known  under  the  name  rubrono- 
tata ”  (Barr  1975),  this  species  has  been  collected  in  southern  Texas  on  flowers  of 
Viguiera  stenoloba. 

Acmaeodera  hepburni  LeConte.  This  common  species  was  collected  on  flowers  of 
Encelia  virginensis  actonii  in  California,  Inyo  Co.,  Cottonwood  Creek,  4200 ,  Derham 
Giuliani  [CASC],  which  represents  an  eastern  range  extension.  Elsewhere  in  Cali¬ 
fornia,  additional  flower  records  are  Erigeron  sp.,  Helianthus  gracilentus,  and  it  is 
very  common  on  Eriophyllum  confertiflorum.  Tanner  (1928)  listed  this  species  (as 
“ Acmaeodera  hepburni  var.?”)  from  Utah  but  this  was  based  on  a  misidentified  speci¬ 
men  of  A.  diffusa  Barr.  Chamberlin  (1926)  recorded  A.  hepburni  from  New  Mexico 
and  Arizona  but  this  may  refer  to  A.  latiflava  Fall  since  the  former  could  not  occur 
in  those  areas.  The  occurrence  of  A.  latiflava  in  New  Mexico  remains  to  be  discovered. 

Acmaeodera  idahoensis  Barr.  Reared  from  Quercus  garryana  Douglas,  ORE¬ 
GON:  Wasco  Co.,  Wapinitia,  9-IV-35,  R.  L.  Furniss,  W.  J.  Buckhorn  [USFS  Coll., 
Corvallis,  Oregon]  ( NEW  LARVAL  HOST).* 

Acmaeodera  impluviata  Mannerheim.  This  common  species  appears  to  occupy  a 
wide  range  from  western  Mexico  to  Nicaragua,  but  has  been  recorded  from  only  a  few 
localities.  Its  elytral  pattern  varies  from  maculate  in  the  northern  portion  of  its 
range  to  immaculate  in  the  southern.  SINALOA:  Guamuchil,  6-VII-70,  D.  W.  Davis; 
20  mi  E  Villa  Union,  235  m,  20-VIII-64,  E.  I.  Schlinger;  64  mi  SE  Culiacan,  6-IX-70, 
Hanson  &  Whitworth;  Mazatlan,  8-VIII-70,  D.  W.  Davis  [all  UCRC];  Elota,  26- 
VIII-60  and  Culiacan,  22-VIII-60,  RLW;  15  mi  SE  Escuinapa,  C.  D.  Johnson  [NAUF]. 
NAYARIT:  5  mi  E  San  Bias,  27-VIII-61,  DSV;  San  Juan  Peyotah,  2-VIII-55  and 
Jesus  Maria,  6,  7,  26,  27-VII-55,  B.  Malkin  [CISC,  GHNC],  COLIMA:  23  mi  N  Man¬ 
zanillo,  26-VIII-70,  M.  S.  &  J.  S.  Wasbauer  [CISC];  21  mi  W  Armeria,  27-VII-63, 
RLW;  Armeria,  (26-28)-VII-56,  A.  E.  Lewis  [&  RLWE].  MICHOACAN:  29  mi  SW 
Pihuamo,  24-VII-66,  DSV.  CHIAPAS:  El  Ocotal,  3-VIII-52,  Gilbert,  and  Suchiapa, 

17- VII-57,  Durham  [CISC];  4.9  mi  NE  Frontera-Comalpa,  2125',  l-IX-67,  R.  E.  Leech 
[CASC],  (NEW  STATE  RECORDS).  GUATEMALA,  Sta.  Rosa,  16  km  SE  Oratorio, 
650  m,  (16-17)-VIII-74,  E.  M.  &  J.  L.  Fisher  [RLWE].  EL  SALVADOR:  Quezalte- 
peque,  500  m,  19-VI,  5-VII-63,  Cavagnaro  &  Irwin  [UCDC,  CASC,  WFBC];  31  km  E 
Usultan,  18-VII-74,  E.  M.  &  J.  L.  Fisher  and  La  Union,  Playa  el  Icacal,  8-VII-75, 
E  M  &  J  L.  Fisher  [RLWE].  HONDURAS,  Com.,  4  mi  SW  Comayagua,  1600', 

18- VII-74,  C.  W.  &  L.  O.  O’Brien  [GHNC],  (NEW  COUNTRY  RECORDS). 

Acmaeodera  labyrinthica  Fall.  Collected  in  California  from  a  wide  variety  of 

flowers,  particularly  of  the  family  Compositae.  In  desert  transition  areas  it  has  been 
taken  on  Encelia  farinosa  and  E.  virginensis  actonii. 

Acmaeodera  lateralis  Chevrolat.  This  species  appears  to  be  very  rare  in  collec¬ 
tions  and  has  been  recorded  only  from  Puebla  (no  definite  locality).  Additional 
specimens  from  that  state  are:  26  km  S  Zapotitlan,  2000  m,  5-XI-76,  E.  Fisher,  P.  Sul¬ 
livan  [RLWE];  6  mi  SE  Acatlan,  4700',  8-X-75;  7  km  SE  Morelos  Canada,  7700', 
4-X-75,  both  J.  Powell  [CISC].  GUERRERO:  Sabana,  7-X-63,  A.  E.  Michelbacher 
[CISC]  (NEW  STATE  RECORD). 

Acmaeodera  latiflava  latiflava  Fall.  ARIZONA:  Mohave  Co.,  Hualapai  Mtn. 
Park,  16-VI-73,  D.  G.  Marqua  [DSVC,  RLWE]  and  24  mi  SE  Wickieup,  10  &  15-IV- 
66,  WFB;  Yavapai  Co.,  13  mi  W  Prescott,  20-VI-64,  R.  L.  Penrose  [WFBC];  Yuma 
Co.,  Kofa  Mts.,  Palm  Canyon,  18-III-66,  R.  S.  Funk  [NAUF]  (NEW  STATE  REC- 
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ORD).  Collected  in  California  on  Adenostoma  sp.,  Encelia  sp.,  Eriodictyon  tricho- 
calyx,  Helianthus  gracilentus,  Salvia  apiana,  S.  vaseyi,  Sphaeralcea  ambigua  Vi- 
gmera  deltoidea  panshii,  and  Yucca  whippier,  in  Nevada  on  Stephanomeria  pauci- 
flora;  and  in  Arizona  on  flowers  of  Bailey  a  sp.,  Melampodium  leucanthum  and  Opun- 
tia  sp.  (beavertail). 

Acmaeodera  latiflava  lineipicta  Fall.  No  biological  data  on  this  subspecies  have 
been  published.  ARIZONA:  Pinal  Co.,  Tonto  N.F.,  Oak  Flat  Rec.  Area,  10-III-76, 
FMB,  cut  from  stalks  Dasylirion  wheelen  S.  Wats,  ex  Rothrock  (NEW  LARVAL 
HOST).  Collected  on  flowers  Sphaeralcea  sp.  near  Globe,  Arizona. 

Acmaeodera  lauta  Barr.  MORELOS:  13  mi  S  Cuernavaca,  8  VII-62  D  H  Janzen 
[CISC]  (NEW STATE  RECORD). 


Acmaeodera  ligulata  Cazier.  Collected  on  flowers  of  Actinea  linearifolia  in 
western  Texas;  Cowania  mexicana  and  Fallugia  paradoxa  in  Arizona.  The  only 
larval  host  known  was  Quercus  pungens  Liebmann  (Cazier,  1940).  Specimens  were  cut 
and  reared  from  Quercus  dumosa  Nuttall,  ARIZONA:  Gila  Co.,  7  mi  N  Sunflower 
12-III  and  8-IV-76,  by  FMB  (NEW LARVAL  HOST). 

Acmaeodera  macra  Horn.  This  rather  uncommonly  collected  fall  species  is 

known  only  from  Texas,  where  it  has  been  collected  on  Acacia  berlandieri  and  Ver- 
besina  encelioides. 


Acmaeodera  maculifera  Horn.  Until  recent  years  this  species,  also  fall-occur¬ 
ring,  was  rare  in  collections.  However,  it  has  been  taken  in  large  series  in  southern 
New  Mexico.  Flower  records  include  Chrysothamnus  viscidiflorus  var.  puberulus, 
Helianthus  petiolaris,  and  Sphaeralcea  sp.;  also,  it  has  been  collected  from  leaves 
(mostly  dried)  of  Sphaeralcea  sp.  which  was  not  in  bloom. 

The  specimen  listed  by  Waterhouse  (1889:181,  Fig.  14a)  as  a  variety  of  A.  delectabi- 
hs  Waterhouse  from  Villa  Lerdo  actually  is  A.  maculifera.  This  specimen,  in  the 
British  Museum  (Natural  History),  establishes  the  occurrence  of  A.  maculifera  in 
MEXICO  for  the  first  time. 

Acmaeodera  mariposa  Horn.  Reared  from  Cercocarpus  ledifolius  Nuttall  ORE¬ 
GON:  Klamath  Falls,  19-VIII-ll,  FCC  [USFS  Coll.,  Corvallis,  Oregon]  (NEW 
LARVAL  HOST).  This  insect  has  been  collected  sparingly  in  southwestern  Oregon 
but  we  are  not  aware  of  any  collections  made  east  of  the  Cascade  Range. 

Acmaeodera  miliaris  Horn.  NUEVO  LEON:  Vallecillo,  (2-5)-VI-51,  P.  D  Hurd 
[CISC];  Monterrey,  9-XI-39,  J.  Marquis.  TAMAULIPAS:  Villa  Juarez,  10-XI-39 
J.  Marquis.  (NEW  STATE  RECORDS).  Collected  in  Texas  on  flowers  of  various 
composites,  including  Viguiera  stenoloba\  also  taken  on  Acacia  constricta  and  dead 
twigs  of  Mimosa  sp. 

Acmaeodera  mimicata  Knull.  This  uncommonly  collected  species  was  taken 
in  SONORA:  6  1/2  mi  S  Santa  Ana,  6-VII-73,  DSV  and  30  mi  S  Hermosillo,  24-V- 
62,  Parker  &  Stange  [UCDC]  (NEW  RECORD,  MEXICO).  CALIFORNIA:  Imperial 
Co.,  Frink  Springs,  22-VII-72,  DSV,  beaten  from  foliage  of  Olneya  tesota,  and  1  1/2 
mi  S  Frink  Springs:  22-VII-72,  17-VI-73,  DSV;  23-VI,  3-VII-73,  G.  C.  Walters,  all 
beaten  from  dead  branches  of  O.  tesota  in  the  early  morning  or  late  afternoon  (NEW 
STATE  RECORD).  A  specimen  was  reared  from  Celtis  pallida  Torrey,  ARIZONA: 
Pinal  Co.,  1  1/2  mi  NE  Apache  Jet.,  22-VIII-76,  FMB  (NEW  LARVAL  HOST).  In 
Maricopa  Co.,  Arizona  it  has  been  collected  on  Cercidium  microphyllum  and  dead 

ycium  sp.  It  appears  that  this  beetle  may  utilize  a  wide  variety  of  desert  trees  and 
shrubs  as  hosts. 

Acmaeodera  mixta  Horn.  NEBRASKA:  Sioux  Co.,  20-VI-76,  W.  T.  Morgan 
[GHNC]  (NEW  STATE  RECORD).  Occurs  commonly  on  the  flowers  of  various 
p  ants,  especially  composites,  including  Viguiera  stenoloba  in  western  Texas. 

Acmaeodera  mojavei  Westcott.  CALIFORNIA:  Los  Angeles  Co.,  Palmdale,  4-1- 
75,  F.  Hovore,  dug  from  stem  of  Lycium  sp.  This  represents  the  first  recorded  larval 
host  for  this  species.  According  to  Frank  T.  Hovore  (in  litt.)  the  larvae  appear  asso¬ 
ciated  with  dead  or  decadent  portions  of  live  stems.  Often  they  were  in  the  lower  por¬ 
tion  of  stems  girdled  by  Anelaphus  inflaticollis  Chemsak  (Coleoptera,  Cerambyci- 
ae).  In  Arizona,  A.  mojavei  has  been  collected  on  flowers  of  Baileya  sp. 
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Acmaeodera  monticola  Fisher.  This  species  was  described  from  two  specimens 
from  Oaxaca.  Specimens  from  the  following  localities  were  compared  with  those 
and  appear  to  be  conspecific:  PUEBLA:  5  mi  W  Chapulco,  5800',  14-VII-70,  E.  Fisher, 
P.  Sullivan  [RLWE];  Cacaloapan,  20-VIII-63,  F.  D.  Parker,  L.  A.  Stange  [UCDC, 
RLWE].  Additional  specimens  are  on  hand  from  80  mi  E  Puebla,  20-VIII-63,  A.  Hardy 
[DSVC,  RLWE]  and  15  mi  NW  Chapulco,  l-VIII-64,  E.  Fisher,  D.  Verity  [DSVC]. 
{NEW  STATE  RECORD). 

Acmaeodera  nautica  Van  Dyke.  Taken  in  Contra  Costa  Co.,  California  on  flower 
of  Rosa  sp. 

Acmaeodera  neglecta  Fall.  OKLAHOMA:  Carter  Co.,  Dickson,  18-V-66,  D.  C. 
Arnold;  Creek  Co.,  Mannford,  30-V-66,  D.  C.  Arnold,  on  Coreopsis  grandiflora  (NEW 
STATE  RECORD).  Cut  from  Quercus  pungens  Liebmann,  TEXAS:  Uvalde  Co.,  3 
mi  S  Uvalde,  24-XI-66,  F.  M.  &  V.  S.  Beer  {NEW  LARVAL  HOST). 

Acmaeodera  neoneglecta  Fisher.  This  species  was  described  from  a  single  specimen 
found  in  mesquite  from  Mexico,  intercepted  at  Brownsville,  Texas,  21-XII-37.  The 
type  appears  slightly  teneral  with  the  darker  parts  of  the  elytra  not  quite  fully  pig¬ 
mented.  When  it  was  described,  it  was  compared  to  A.  neglecta  Fall  but  it  appears 
to  be  closer  to  A.  tubulus  (Fabricius).  It  differs  in  being  more  narrowly  cylindrical 
and  in  having  the  front  of  the  head  more  convex.  The  population  in  southern  Texas 
that  has  previously  been  regarded  as  A.  tubulus  appears  to  be  A.  neoneglecta.  Ma¬ 
terial  is  at  hand  from  San  Patricio,  Duvall,  McMullen,  Starr,  Hidalgo,  and  Cam¬ 
eron  counties.  Adults  are  active  during  March  and  April  and  have  been  collected 
on  Prosopis  glandulosa  Torrey  and  flowers  of  Opuntia  lindheimeri  Englemann.  In 
Hidalgo  Co.  they  have  been  reared  from  limbs  of  Pithecellobium  flexicaule  (Bentham) 
Coulter  and  from  P.  glandulosa,  Santa  Ana  Wildlife  Refuge,  em.  26-11  to  18-III- 
77,  R.  H.  Turnbow,  Jr.;  cut  from  Acacia  spp.,  Maverick  Co.,  Highway  277,  10.6  mi  E 
Eagle  Pass,  3-II-70  and  Webb  Co.,  27  mi  NE  Laredo,  5-II-70,  F.  M.  Beer.  {NEW  REC¬ 
ORD,  USA;  NEW  LARVAL  HOSTS).  Typical  A.  tubulus  is  found  in  more  northern 
and  eastern  Texas.  Material  is  before  us  from  Henderson,  Anderson,  Stephens,  Real, 
Brazos,  and  Bastrop  counties. 

Acmaeodera  nevadica  Barr.  CALIFORNIA:  San  Bernardino  Co.,  New  York  Mts., 
2  mi  S  Brant,  29-V-77,  DSV,  flowers  of  Sphaeralcea  sp.,  Cowania  sp.,  and  Cirsium 
sp.  [RLWE]  {NEW  STATE  RECORD).  The  small  series  examined  compares  very 
well  with  paratypical  material  from  Clark  Co.,  Nevada. 

Acmaeodera  nigrovittata  Van  Dyke.  Longstanding  suspicions  that  a  host  for  this 
California  species  is  A  triplex  polycarpa  (Torrey)  Watson  were  confirmed  when  two 
dead  adults  were  dug  from  this  plant  in  Fresno  Co.:  along  Hwy.  1-5,  19  mi  NNW  Jet. 
Hwy  33  South,  20-XII-74,  RLW;  18  mi  SW  Mendota,  Sec.  15,  T16S,  R13E,  27-11-75, 
F.  Andrews,  A.  Gilbert,  E.  Paddock  [RLWE],  It  was  also  reared  from  Suaeda  fruti- 
cosa  (Linnaeus)  Forsskal  collected  in  Tulare  Co.,  Tipton,  4-IV-57,  R.  P.  Allen 
[WFBC,  CDAE].  {NEW  LARVAL  HOSTS).  Adults  have  been  taken  on  flowers  of 
Cirsium  sp.  and  Centaurea  solstitialis. 

Acmaeodera  oaxacae  Fisher.  Recent  collections  prove  that  this  is  a  very  com¬ 
mon  and  widespread  species  in  Mexico,  though  it  has  been  recorded  only  from  Oaxaca 
(the  type-locality,  Tehuantepec).  GUERRERO:  Canon  del  Zopilote,  48  km  N  Chil- 
pancingo,  520  m,  l-VII-75  and  3V2  mi  S  Rio  Balsas  at  Hwy.  95,  17-VIII-70,  E.  M.  Fisher 
[RLWE];  18  mi  S  Iguala,  22-VII-63,  Parker  and  Stange  [UCDC,  RLWE],  PUEBLA: 
11  km  NW  Tehuitzingo,  1200  m,  (7-8)-VIII-74,  E.  M.  &  J.  L.  Fisher  [RLWE];  3  mi  N 
Petalcingo,  21-VIII-63,  Parker  &  Stange  [UCDC,  RLWE].  MICHOACAN:  5  mi  SE 
Tiquicheo,  1400',  8-VII-70;  9  mi  E  Capirio,  800',  6-VII-70;  Barranca  Hondo,  19  mi  S 
Uruapan,  3000',  5-VII-70;  22  mi  SE  Huetamo,  9-VII-70;  44  km  NE  Arteaga,  610  m 
(Hwy.  37,  K231),  10-XI-76,  all  E.  Fisher,  P.  Sullivan  [RLWE].  COLIMA:  8  mi  N 
Tecoman,  25-VII-66,  DSV.  SINALOA:  Mazatlan,  9-IX-64,  E.  Fisher,  D.  Verity 
[DSVC];  7  mi  S  Culiacan,  23-VIII-60,  RLW,  DSV.  SONORA:  Alamos,  30-VIII-57, 
RLW;  15  mi  E  Navojoa,  17-VII-58,  RLW  [DSVC].  {NEW  STATE  RECORDS).  A 
few  of  these  specimens,  especially  those  from  Sonora  and  Sinaloa,  exhibit  a  distinct 
bluish  cast  on  the  elytra,  which  usually  are  black  with  a  faint  aeneous  reflection. 
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Acmaeodera  obtusa  Horn.  OKLAHOMA:  Sequoyah  Co.,  Gore,  20-VII-37,  Stan- 
dish  &  Kaiser;  Craderville,  8-VII-34,  J.  Stankavich  [both  OSEC];  Marshall  Co  Lake 
Texoma,  2  mi  E  Willis,  VII-65,  R.  M.  Bohart  [UCDC],  (NEW STATE  RECORD). 

Acmaeodera  ornata  (Fabricius).  TENNESSEE:  Burrville,  5-VII-59,  B.  Benesh; 
Knoxville,  17-IV-55,  H.  and  A.  Howden  [both  WFBC]  (NEW  STATE  RECORD). 
Little  is  known  concerning  the  habits  of  this  uncommon  eastern  species.  Mr.  Frank 
Hovore  (in  litt.)  reports  collecting  a  specimen  that  was  apparently  ovipositing  in  the 
scarred  stump  of  a  recently-cut  Persea  borbonia  (L.)  Spreng.  in  Florida  Dune  Co 
4  mi  N  Oldtown,  6-V-78. 

Acmaeodera  ornatoides  Barr.  TEXAS:  Edwards  Co.,  vie.  Carta  Valley,  1-II-70, 
FMB,  cut  from  dead,  standing,  weatherbeaten  Quercus  virginiana  fusiformis  (Small) 
Sargent  (NEW LARVAL  HOST). 

Acmaeodera  panamintensis  Westcott.  The  range  of  this  species  is  extended  south¬ 
ward  approximately  135  miles  with  the  collection  of  a  large  series  in  California 
San  Bernardino  Co.,  2  mi  NW  Baldwin  Lake,  6150',  19-VI-73,  16-VI-74,  DSV  and  30- 

VII- 75,  24-VII-76,  G.  C.  Walters.  All  specimens  were  taken  as  they  flew  about  or 
rested  on  Ephedra  viridis  Coville.  Collected  from  flowers  of  Monardella  sp.,  Sal¬ 
via  sp.,  and  Tetradymia  sp.  in  California,  Mono  Co.,  Sherwin  Grade,  6500'. 

Acmaeodera  paradisjuncta  Knull.  Reared  from  dead  flowering  stalks  of  sotol, 
Dasylirion  wheeleri  Watson,  TEXAS:  Terrell  Co.,  19  mi  NE  Dryden,  em  (l-6)-V- 
77,  R.  H.  Turnbow  [&  RLWE]  (NEW  LARVAL  HOST).  Collected  in  western  Texas 
on  flowers  of  Baileya  multiradiata,  Mentzelia  oligosperma,  Psilostrophe  sp.,  Viguiera 
stenoloba,  and  Zexmenia  brevifolia. 

Acmaeodera  parkeri  Cazier.  NEW  MEXICO:  Hidalgo  Co.,  Post  Office  Cyn.,  4- 

VIII- 64,  J.  H.  Puckle,  M.  A.  Mortensen,  M.  A.  Cazier,  on  Allionia  incarnata  [ASUT 
WFBC]  (NEW  STATE  RECORD). 

Acmaeodera  pinalorum  Knull.  SONORA:  Km  56  E  Los  Hornos,  27-VIII-78, 
B.  K.  Dozier;  10  mi  E  Navojoa,  14-VII-58;  22  mi  W  Alamos,  17-VII-63,’  both  RLW. 
SINALOA:  13  mi  S  Guamuchil,  21-VII-61,  DSV;  40  mi  S  Culiacan,  22-VII-54,  M. 
Cazier,  W.  Gertsch  and  Bradts  [AMNH,  WFBC],  (NEW  RECORD,  MEXICO). 
TEXAS:  Uvalde  Co.,  5  mi  N  Uvalde,  22-VI-61,  P.  D.  Christenson  [RLWE]  (NEW 
STATE  RECORD).  These  collections  extend  the  distribution  of  this  species  approx¬ 
imately  500  miles  southward  and  600  miles  eastward,  respectively.  The  Texas  speci¬ 
men  was  at  first  thought  to  be  an  aberrant  form  of  the  related  A.  uvaldensis  Knull, 
but  closer  examination  proved  otherwise. 

Acmaeodera  plagiaticauda  Horn.  The  range  of  this  species  is  in  California  and 
southwestern  Oregon.  The  adult  is  always  associated  with  manzanita,  Arctostaphylos 
spp.  Beer  (1940)  established  a  larval  host  by  chopping  adults  from  their  pupal  cells 
in  Arctostaphylos  viscida  Parry.  One  of  us  (RLW)  made  some  interesting  observa¬ 
tions  of  the  beetle  on  this  plant  along  a  small  narrow  wash  in  Oregon,  Josephine 
Co.,  10  mi  N  Grants  Pass,  12-VII-73.  Specimens  had  been  collected  here  several  times 
previously  and  almost  always  were  taken  while  flying  over  manzanita  bushes  from 
approximately  3:30  to  5  p.m.,  rarely  earlier.  Occasionally  they  were  observed  resting 
on  new  leaves  which  are  coppery-reddish,  thus  closely  matching  the  beetle  in  color. 
Approximately  15  specimens  were  collected  on  fleshy  red  leaf-curl  galls  which  are 
produced  apically  on  A.  viscida  leaves  by  the  aphid,  Tamalia  coweni  (Cockerell). 
Up  to  three  beetles  per  twig  tip  were  seen  and  about  half  the  specimens  were  taken 
from  one  unthrifty  bush  (besides  numerous  galls,  many  leaves  were  dead).  Beetles 
were  observed  feeding  on  these  fleshy  galls. 

Acmaeodera  prorsa  Fall.  In  California  adults  have  been  taken  on  and/or  flying 
to  flowers  of  Rosa  californica,  Salvia  spp.,  Turricula  parryv,  and  on  Quercus  dumosa. 

Acmaeodera  pulchella  (Herbst).  Specimens  of  this  common  widespread  eastern 
species  are  from  ARKANSAS:  Washington  Co.,  18-VI-42,  F.  A.  Lawson  [WFBC]; 
Johnson  Co.,  Ozone,  (8-9)-VII-70,  E.  G.  Riley  [GHNC],  TENNESSEE:  Burrville 
14-VI-54,  B.  Benesh  [WFBC],  (NEW  STATE  RECORDS).  Taken  in  Minnesota  on 

flowers  of  Coreopsis  palmata,  Heliopsis  helianthoides,  Ratibida  pinnata,  and  Rud- 
beckia  hirta. 
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Acmaeodera  resplendens  Van  Dyke.  Taken  in  the  Santa  Rita  Mts.,  Arizona,  on 
Verbena  gooddingii. 

Acmaeodera  robusta  Horn.  In  the  Owens  Valley  area  of  California  this  species 
has  been  collected  from  flowers  of  Dalea  sp.  and  Encelia  virginensis  actonii;  and  on 

twigs  of  Chrysothamnus  sp.  and  Ephedra  sp. 

Acmaeodera  rubronotata  Laporte  and  Gory.  TEXAS:  Culberson  Co.,  Guadalupe 
Nat.  Park,  Upper  Dog  Canyon,  20-VIII-76,  D.  Ralston,  on  Asclepias  [TTCC]  (NEW 
STATE  RECORD).  No  larval  host  was  known  until  a  specimen  was  cut  from  Quer- 
cus  sp.  in  ARIZONA:  Mohave  Co.,  17  mi  SE  Wikieup,  20-VI-75,  FMB  (NEW LARVAL 
HOST).  Until  recently  (Barr  1975)  this  common  species  was  well  known  as  A. 
sparsa  Horn.  Texas  records  in  the  literature  refer  to  Acmaeodera  haemorrhoa  Le- 
Conte.  In  Arizona  it  has  been  collected  on  flowers  of  the  following:  Bahia  dissecta, 
Baileya  multiradiata,  Erigeron  neomexicanus,  Haplopappus  gracilis,  Helianthus 
nuttallii,  Heliopsis  parvifolia,  Selloa  glutinosa,  Senecio  longilobus,  and  Verbesina 
encelioides. 

Acmaeodera  sabinae  Knull.  SONORA:  San  Carlos  Bay,  6-VII-73,  DSV,  16  mi  N 
Navojoa,  13-VI-65,  E.  M.  Fisher  [DSVC];  10  mi  E  Navojoa,  14-VII-58,  RLW;  Bahia 
San  Francisquito,  16-VI-62,  E.  Sleeper,  et  al  [CSLB],  In  Mexico,  this  species  has  pre¬ 
viously  been  recorded  only  from  Tiburon  Is.,  Sonora,  and  Baja  California  Sur.  Speci¬ 
mens  from  CALIFORNIA:  Inyo  Co.,  6  mi  N  Ballarat,  4-VI-61,  RLW,  on  Prosopis 
glandulosa  var.  torreyana,  represent  the  northernmost  recorded  locality.  Adults 
have  been  beaten  from  Baccharis  sp.,  Pluchea  sericea,  and  Prosopis  pubescens  in 
California,  but  more  often  they  have  been  taken  on  or  flying  to  Prosopis  glandulosa 
var.  torreyana  and  the  latter  has  been  assumed  to  be  a  larval  host.  This  was  substan¬ 
tiated  by  the  rearing  of  several  specimens  from  small  dead  branches  collected  in 
BAJA  CALIFORNIA  SUR:  Bahia  Concepcion,  Playa  El  Coyote,  7-VI-75,  RLW  and 
one  specimen  cut  from  that  plant  in  California,  Inyo  Co.,  7  mi  NE  Shoshone,  9-IV- 
76,  FMB  (NEW  LARVAL  HOST). 

Acmaeodera  scalaris  Mannerheim.  CHIAPAS:  17  mi  SW  Ciudad  Cintalapa,  7- 
VIII-56,  D.  D.  Linsdale  [GHNC];  321/?  mi  E  Comitan,  2200',  3-IX-65,  Ball  and  White- 
head  [USNM].  COLIMA:  Tecuizitlan,  26-VII-63,  Ackerman  &  Whitehead  [USNM]. 
NAYARIT:  Ahuacatlan,  15-IX-70,  R.  M.  Bohart  [UCDC,  RLWE];  Ruinas  de  Ixtlan, 

4- IX-72,  B.  Villegas,  E.  A.  Kane  [UCDC].  OAXACA:  3  mi  W  El  Camaron,  6-VIII- 
67,  F.  D.  Parker  &  L.  A.  Stange  [UCDC].  QUERETARO:  Queretaro,  31-VIII-58,  H.  F. 
Howden  [GHNC].  SINALOA:  3  mi  E  Villa  Union,  24-VII-72,  J.  &  M.  A.  Chemsak, 
A.  &  M.  Michelbacher  [GHNC];  Culiacan,  22-VIII-60;  7  mi  S  Culiacan,  23-VIII-60, 
RLW  &  DSV  [&  GHNC];  Venedio,  10-VIII-18  [CASC];  nr.  Pericos,  2-XI-65,  W.  H. 
Cross  [USNM];  6  mi  NW  Choix,  6-VIII-68,  Sears,  Gardner  &  Glaser  [UCDC];  El 
Tazon,  10-IX-70,  R.  M.  Bohart  [UCDC],  TAMAULIPAS:  40  km  N  Soto  la  Marina, 

5- IX-75,  E.  M.  &  J.  L.  Fisher  [RLWE];  6  mi  N  C.  Victoria,  17-XI-48,  E.  S.  Ross  [CASC]; 
Villa  Juarez,  10-XI-39,  J.  Marquis  [M.  Marquis  Coll.].  ZACATECAS:  Ojocaliente, 
25-VIII-70,  B.  Villegas  [UCDC]  (NEW  STATE  RECORDS).  GUATEMALA: 
ZACAPA,  Zacapa,  7  mi  S,  24-VIII-74,  E.  M.  &  J.  L.  Fisher  [RLWE]  and  2  mi  NW, 
2000',  25-VII-74,  C.  W.  &  L.  O’Brien  [GHNC].  HONDURAS:  VALLE,  18  km  W  Na- 
caome,  9-VII-75,  E.  M.  Fisher  [RLWE],  (NEW  COUNTRY  RECORDS).  This  species 
is  widespread  and  common  in  the  southern  portions  of  Arizona,  New  Mexico  and 
Texas.  It  is  found  practically  throughout  Mexico,  where  it  is  much  more  variable  than 
in  the  United  States  and  melanic  forms  occur,  but  has  not  previously  been  recorded 
from  Central  America.  A  study  of  the  geographical  variation  of  this  and  related  Mex¬ 
ican  species  is  needed. 

Adults  are  usually  taken  on  flowers.  In  New  Mexico  they  have  been  collected 
on  Baileya  sp.,  Gutrierrezia  sarothrae,  Helianthus  petiolaris,  Sphaeralcea  sp.;  and 
in  Arizona  on  Bahia  absynthifolia  and  Cleome  sp. 

Acmaeodera  serena  Fall.  Previously  known  only  from  Arizona  and  Baja  Cali¬ 
fornia.  A  series  of  specimens  is  on  hand  from  CALIFORNIA:  Imperial  Co.,  15  mi  E 
Calexico,  28-V-66,  G.  C.  Walters;  Winterhaven,  I-VII-62,  20-VI-63,  DSV;  22-VI,  13- 
VII-63,  RLW;  4/5-VII-64,  3-VII-66,  24-VI-67,  GHN,  G.  C.  Walters;  13-VII-66,  R. 
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Flame,  on  wild  cotton  [CDAE];  12-VII-62,  W.  J.  Akins,  Argon  light  trap  [CDAEF 

fmw STATE  RF^OR n?1*6’  J'  ’f  fuage  [DSVC]:  Ripley'  19’  25’  &  26-VI-46>  WFB’ 
(/VAW  &1A1E  RECORD).  Some  of  these  were  taken  on  flowers  of  arrowweed  Plu- 

chea  sericea,  and  others  on  blossoms  of  Sphaeralcea  sp. 

Acmaeodera  sphaeralceae  Barr.  NEW  MEXICO:  Otero  Co.,  La  Luz,  ll-V-76  on 

yellow  composites;  Grant  Co.,  Mule  Creek,  18-V-77,  all  W  Iselin  TNMPI  GHNC1 
(NEW STATE  RECORD).  L  win,  uniNuj 

Acmaeodera  superba  Waterhouse.  This  beautiful  metallic  green  or  blue  and  red 
species  has  been  recorded  from  Mexico  (Puebla,  no  specific  locality)  and  Brazil.  The 
latter  locality  seems  highly  questionable.  Specimens  are  on  hand  from  Puebla,  15 
km  WNW  Izucar  de  Matamoros  (K151),  1300  m,  6-XI-76,  E.  M.  Fisher  [RLWE]. 
GUERRERO:  30  mi  N  Chilpancingo,  31-VIII-64,  E.  Fisher,  D.  Verity  [DSVCL  5  mi 

ei T'  fVl1;58’  E'  L-  Mockford  [GHNC];  3  mi  N  Zumpango  del  Rio, 
12-VIII-60,  Selander  &  Mathieu  [DSVC];  49  km  N  Chilpancingo  (K51)  460  m  7-XI- 

76,  E.  Fisher,  P.  Sullivan  [RLWE];  vie.  Mexcala,  1  mi  S  Rio  Balsas  at  Hwy.  95  (3-4)- 
IX-70,  E.  M.  &  J.  L.  Fisher  [DSVC,  RLWE]  (NEW STATE  RECORD). 

Acmaeodera  texana  LeConte.  This  species  has  been  recorded  from  Texas,  Okla- 
homa,  and  Louisiana.  Records  in  the  J.  N.  Knull  collection  [FMNH1  include- 
^°RTH  CAROLINA:  Lillington,  13- VI-41,  S.  C.  Schell.  GEORGIA:  Kennesaw  Mt„ 
4-VII-44,  P.  W.  Fattig;  Dallas,  28-VII-40,  P.  W.  Fattig.  ALABAMA:  Eufaula  18- 
VI-54,  R.  L.  Fischer;  Mobile,  10-V-10.  MISSISSIPPI:  Grenada  Co.,  18-VI-44  J.  A. 
WiW  RECORDS).  There  is  also  one  specimen,  without  collector, 

labelled  ARIZONA:  Portal,  20-VII-68,  which  is  probably  mislabeled,  as  this  local¬ 
ity  is  far  removed  from  the  known  range  and  habitat  of  this  species. 

Acmaeodera  trizonalis  Kerremans.  This  striking  and  apparently  uncommon  spe¬ 
cies  has  been  known  only  from  Guerrero.  COLIMA:  Manzanillo,  21-1-66,  F.  T.  Scott 
[RLWE].  JALISCO:  Barra  de  Navidad,  IX-65,  N.  L.  &  H.  K.  Krauss  [BKDC]  (NEW 
STATE  RECORDS).  J'  1 


Acmaeodera  tubulus  (Fabricius).  Apparently  this  common  eastern  species  has  not 
been  listed  from  the  following  states,  though  they  fall  within  its  generally  re¬ 
corded  distribution.  ARKANSAS:  State  University,  ll-VI-1894,  Knobel  [GHNC]- 
Jasper,  17-V-58,  Evans  &  Flint  [GHNC];  Hot  Springs  National  Park,  16  and  26-IV 
D'  H'  Huntzin8er  [WFBC].  NEBRASKA:  Schubert,  16-V-70,  B.  C.  Ratcliffe 
JUrHNC].  OKLAHOMA:  Muskogee  Co.,  Camp  Gruber,  6-VI-43,  J.  A.  Wilcox  [WFBC] 
TENNESSEE:  Burrville,  15-VI-60  [WFBC].  (NEW  STATE  RECORDS).  Cham¬ 
berlin  (1926)  erroneously  recorded  this  species  from  several  western  states.  Reared 
from  Cercis  reniformis  Engelmann,  TEXAS:  Real  Co.,  5  mi  E  Camp  Wood  2-VII- 
71,  GHN,  em.  3-VI-72  (NEW  LARVAL  HOST).  Chamberlin’s  (1926)  host  record  of 
Dasylirion  wheeleri  must  be  in  error  and  may  refer  to  A.  yuccavora  Knull.  Flower 
visitation  records  include  Achillea  millefolium,  Arenaria  nuttallii,  Cornus  florida, 
Crataegus  sp.,  Hudsonia  ericoides,  Leucothoe  racemosa,  Phlox  sp.,  Rubus  trivialis, 
lephrosia  virginiana,  Tradescantia  sp.,  Viburnum  rufidulum,  dewberry,  hairy  ruellia, 
and  spiderwort.  Also  collected  on  Sapindus  drummondi. 

Acmaeodera  tuta  Horn.  ARIZONA:  Mohave  Co.,  4  mi  S  Hoover  Dam,  13-VI-64, 
WFB,  on  Encelia  sp.  (NEW  STATE  RECORD).  In  Nevada  this  species  has  been  col¬ 
lected  on  Dalea  polyadenia,  Encelia  frutescens,  Stephanomeria  pauciflora\  in  Cali¬ 
fornia  on  Dalea  californica. 

Acmaeodera  variegata  LeConte.  Recorded  from  TEXAS  by  Chamberlin  (1926); 
however,  since  erroneous  concepts  of  this  species  existed  at  that  time  it  is  worthwhile 
to  establish  this  species’  occurrence  in  that  state:  Culberson  Co.,  Guadalupe  Nat 
Park,  The  Bowl,  27-VII-77,  D.  D.  Ralston  [TTCC], 

Acmaeodera  wenzeli  Van  Dyke.  No  biological  information  has  been  recorded 
or  this  species.  In  the  Chisos  Mts.,  Texas,  it  has  been  beaten  from  healthy  and  deca¬ 
dent  Acacia  constricta  which  likely  serves  as  a  larval  host. 

Acmaeodera  wheeleri  Van  Dyke.  Previously  known  only  from  Arizona,  where  it 
as  been  rarely  collected.  It  appears  to  be  more  common  farther  south  and  speci¬ 
mens  have  been  taken  in  SONORA:  10  mi  E  Navojoa,  14/21-VII-58,  RLW;  Alamos, 
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15/20-VII-58,  P.  D.  Christenson  [RLWE],  20-VII-59,  RLW;  10  mi  W  Alamos,  21- VII- 
54,  M.  Cazier,  W.  Gertsch,  Bradts  [AMNH,  GHNC];  Santa  Ana,  17-VII-54,  same  col¬ 
lectors  [AMNH,  GHNC];  20  mi  S  Hermosillo,  30-VII-66,  G.  C.  Walters,  on  Cer- 
cidium  sp.  SINALOA:  Rio  Piaxtla,  1  mi  W  Hwy.  15,  30-VII-62,  E.  Sleeper,  et  al 
[CSLB];  20  mi  S  Culiacan,  22-VII-65,  DSV;  15.5  mi  NW  Culiacan,  8-VII-63;  3  mi  N 
Villa  Union,  30-VII-65;  6  mi  S  Mazatlan,  3-VII-63;  10  mi  S  Mazatlan,  15-VI-65,  all 
E.  M.  Fisher;  35  mi  N  Mazatlan,  27-VI-62,  A.  Michelbacher  [all  DSVC].  ( NEW  REC¬ 
ORD,  MEXICO).  Cut  from  dead  branch  Celtis  pallida  Torrey,  ARIZONA,  Pinal  Co., 
14  mi  S  Florence,  17-VI-69,  FMB  ( NEW  LARVAL  HOST). 

Acmaeodera  wickenburgana  Knull.  This  species  was  described  from  Arizona 
where,  like  the  preceding,  it  is  a  rarity.  Barr  (1941)  recorded  it  from  “Northern  Mex¬ 
ico”.  His  record  probably  was  based  on  a  specimen  collected  in  SONORA:  Guay- 
mas,  5-VIII-40,  R.  P.  Allen  [CASC];  other  records  include  22  mi  N  Guaymas,  2-IX- 
60,  DSV;  3  mi  E  Navojoa,  29-VII-66,  G.  C.  Walters,  on  Cercidium  sp.;  15  mi  E  Navo¬ 
joa,  18/21-VIII-59  and  22  mi  W  Alamos,  17-VII-63,  RLW;  35  mi  S  Navojoa,  24-VIII- 
63,  A.  Hardy  [DSVC].  SINALOA,  23  mi  N  Los  Mochis  Jet.  and  Hwy.  15,  14-IX-70, 
E.  M.  Fisher  [RLWE],  (NEW STATE  RECORDS). 

Acmaeodera  yuccavora  Knull.  This  species  has  been  collected  in  abundance 
near  Portal,  Cochise  Co.,  Arizona,  on  flowers  of  Allionia  incarnata,  mostly  during 
the  morning  hours  (J.  M.  Davidson,  pers.  comm.). 

Acmaeodera  yumae  Knull.  SONORA:  St.  Georges  Bay,  30-V-49,  F.  H.  Parker 
[CISC]  (NEW  STATE  RECORD). 
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Footnote 

*  Acmaeodera  idahoensis :  Reared  from  Crataegus  douglasii  Lindley,  OREGON: 
Wasco  Co.,  Dufur  City  Park,  wood  coll.  26-V-78,  em.  ll-V-79,  RLW  (NEW  LARVAL 


BOOK  REVIEW 

handbook  of  common  New  Guinea  beetles,  by  J.  L.  Gressitt  and  R.  W.  Horna- 
irook.  1977.  Wau  Ecology  Institute,  c/o  Bishop  Museum  Press,  Box  6037,  Honolulu 
Hawaii  96818.  Paper,  87p.,  $4.50. 

On  page  one  of  this  attractive  little  guide  to  beetle  families  of  New  Guinea  the 
authors  inform  the  reader  that  .  .  .  “This  small  handbook  gives  only  the  simplest  in¬ 
troduction  to  the  subject.”  About  45  families  are  included  in  a  short  key  and  in  the 
ext  that  follows.  A  brief  description  is  provided  for  each  family  and  some  subfam- 
lies.  Some  information  on  behavior  and  ecology  is  included.  Genera  found  in  New 
juinea  are  also  listed  under  the  families  and  subfamilies.  Although  not  every  family 
s  depicted  there  are  about  100  illustrations  of  “selected  representatives.”  The  four 
dates  in  color,  showing  16  species,  are  beautiful.  The  ten  plates  of  black  and  white 
ihotographs  are  fair-to-good  and  36  black  and  white  drawings  are  excellent.  Among 
he  70  references  that  are  listed  there  are  many  important  works  on  New  Guinea 
•eetles  for  the  serious  student  of  Coleoptera.  Although  a  handful  of  typographical 
rrors  were  noted,  the  only  serious  shortcoming  of  this  attractive  and  readable  book  is 
e  poorly  constructed  binding.  At  least  this  was  the  case  with  the  review  copy  sent 
o  me.  This  volume  should  be  of  some  interest  to  anyone  interested  in  Pacific  beetles. 

-P.P.S. 
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SEXUAL  DIMORPHISM  IN  FIRST  INSTAR  EPICAUTA 
LARVAE  (COLEOPTERA:  MELOIDAE) 

Nancy  J.  Agafitei 

418  Jackson  Avenue,  Saint  Charles,  IL  60174 

Abstract 

First  instar  Epicauta  larvae  are  sexually  dimorphic.  Figures  illustrate 
that  males  have  a  small  pore  on  abdominal  sternum  IX,  and  females  lack 
this  pore.  _ _ 

In  male  coarctate  larvae  of  Meloidae  the  point  of  attachment  of  the 
rudimentary  ejaculatory  duct  to  the  cuticle  is  marked  externally  by  a 
median  pit  on  abdominal  sternum  IX  (Berrios-Ortiz  and  Selander  1972). 
By  means  of  this  character,  it  is  possible  to  sex  both  living  and  preserved 
coarctate  larvae. 

While  examining  microscope  slides  of  the  heavily-sclerotized  first  instar 
larvae  of  28  species  of  Epicautci,  I  found  that  about  half  of  the  individuals 
have  a  small  pore  on  abdominal  sternum  IX  (Fig.  1  and  2)  which  is  thought 
to  be  the  homolog  of  the  median  pit  on  the  male  coarctate  larva.  In  some 
specimens  it  is  evident  that  the  pore  has  a  sclerotized  tubular  extension  in¬ 
ternally  which  appears  to  be  the  rudimentary  ejaculatory  duct.  In  large¬ 
sized  larvae,  the  pore  can  be  seen  on  unmounted  specimens  preserved  in 
alcohol. 

The  presence  of  detectable  sexual  dimorphism  in  first  instar  larvae  has 
important  consequences  for  the  study  of  meloids.  First,  the  ability  to  sex 
preserved  larvae  provides  a  method  for  determining  secondary  sex  ratios  of 
populations.  In  addition,  in  the  case  of  species  with  large  larvae,  it  may  be 
possible  to  sex  live  individuals.  This  procedure  could  contribute  greatly  to 
the  effectiveness  of  rearings  and  experimental  work. 


Fig.  1-2,  First  instar  larva  of  Epicauta  luteolineata  Pic,  abdominal  ster¬ 
num  IX:  1)  male,  2)  female. 

Reference  Cited 

Berrios-Ortiz,  A.  and  R.  B.  Selander.  1972.  Sexing  immature  blister 
beetles.  J.  Kansas  Ent.  Soc.  45:376-380. 
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THE  CARABID  FAUNA  OF  THE  UPLAND  OAK  FOREST 
IN  MICHIGAN:  SURVEY  AND  ANALYSIS1 

James  Liebherr2  and  Joseph  Mahar 
Dept,  of  Entomology,  Michigan  State  University,  East  Lansing,  MI  48824 

Abstract 

The  carabid  faunas  of  three  sites  in  the  upland  oak  forest  in  Michigan 
were  sampled  by  pitfall  traps,  sticky  board  traps,  malaise  traps,  pyrethrum 
spraying,  and  hand  collecting.  The  various  collecting  methods  permitted 
sampling  of  arboreal  Lebnni  present  in  the  forest,  as  well  as  of  non-resident 
immigrant  species  entering  the  upland  oak  forest.  The  three  sites  in  this 
second  growth  forest  differ  in  stage  of  succession.  The  more  mature  stands 
contain  carabid  faunas  of  greater  diversity  and  decreased  dominance.  This 
is  related  to  increased  resources  and  increased  heterogeneity  in  the  mature 
stands,  allowing  greater  interspecific  competition  and  more  species  packing. 


The  insect  community  associated  with  oaks  in  the  Manistee  National 
Forest  near  Baldwin,  Michigan  has  been  the  target  of  intensive  study  since 
1973.  Studies  on  the  dynamics  of  the  variable  oak  leaf  caterpillar  ( Hetero - 
campa  manteo  Doubleday:  Notodontidae)  and  the  red  humped  oakworm 
(Symmerista  cannicosta  Franclemont:  Notodontidae)  have  elucidated  the 
basic  structure  of  the  oak  defoliator  complex  and  related  parasitoids  (Sur- 
geoner  1976).  In  addition,  studies  of  the  major  predators  in  the  upland  oak 
forest  have  been  made,  with  an  intensive  study  of  two  lebiine  carabids, 
Pina  coder  a  platicollis  Say  and  Pinacodera  limbata  Dejean  (Mahar  1978). 

With  these  data  as  a  base,  a  survey  of  the  carabid  fauna  of  the  upland  oak 
forest  was  made  in  1977.  The  survey  characterized  the  carabid  community  of 
three  plots  which  had  been  studied  since  1973.  This  characterization  provided 
information  on  the  ecological  requirements  of  carabids  found  associated 
with  the  oaks,  elucidated  the  interactions  within  the  complex  of  ground  in¬ 
habiting  predators,  and  correlated  the  diversity  of  the  carabid  fauna  with  the 
5tage  of  succession  of  the  upland  oak  forest. 

Study  site 

The  Manistee  National  Forest  is  composed  of  1,358,500  ha  in  the  north¬ 
west  quadrant  of  Michigan  s  lower  peninsula.  The  forest  covers  portions  of 
1  counties  and  contains  various  floral  communities.  By  far  the  most  com- 
non  type  of  habitat  present  is  the  upland  oak  forest.  The  trees  in  these  areas 
ire  predominantly  red  oak  ( Quercus  rubra  L.)  and  white  oak  ( Quercus  alba 
-.),  with  red  maple  ( Acer  rubrum  L.)  and  aspens  ( Populus  spp.)  of  secondary 
mportance.  The  soil  is  a  sandy  loam,  with  a  5  to  10  cm  horizon  of  organic 
natter  created  by  leaf  decomposition.  This  habitat  is  generally  dry  due  to 


1  This  article  published  as  journal  article  no.  8521  of  the  Michigan  State  Agricultural  Experi¬ 
ment  Station. 

2  ^resent  address:  Dept,  of  Entomology,  University  of  California,  Berkeley,  CA  94720. 
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good  drainage,  and  with  varying  closure  of  the  canopy,  xeric  to  mesic  con¬ 
ditions  exist  on  the  forest  floor. 

Our  study  was  made  at  three  sites  in  the  red  oak-white  oak  upland  forest. 
The  tree  species  composition  was  sampled  using  the  quarter  method  as  de¬ 
scribed  by  Curtis  and  Cottam  (1950).  The  ground  cover  was  characterized  by 
the  transect  method,  using  10  3-m  transects  in  each  site.  One  soil  sample  was 
taken  at  each  site,  and  mechanical  composition,  pH,  and  percent  organic 
matter  were  determined.3 

The  first  site  was  located  near  Dublin,  Michigan  (Manistee  Co.  T21N, 
R14W,  S.36)  and  was  a  scrub  oak  forest  association,  hereafter  called  Dublin 
(Dub).  The  predominant  tree  species  was  white  oak,  with  red  oak  and 
trembling  aspen  ( Populus  tremuloides  Michx.)  of  secondary  importance 
(Table  1).  Trees  averaged  140.0  square  cm  basal  area  and  were  an  average  of 
4.36  m  apart.  The  canopy  was  open,  with  the  ground  receiving  much  sunlight 
and  therefore  exhibiting  xeric  conditions.  Crabgrass  ( Digitaria  sp.)  was  plen¬ 
tiful,  with  bracken  ( Pteridium  aquilinum  (L.)),  sweet  fern  ( Comptonia  peri- 
grina  (L.)),  and  white  oak  seedlings  comprising  the  major  portion  of  the  re¬ 
maining  ground  cover.  In  addition,  the  open  clearings  of  the  Dublin  site  had 
abundant  lichen  cover. 

The  second  site  was  located  near  Branch,  Michigan  (Lake  Co.,  T18N, 
R14W,  S.4)  and  will  be  called  Branch  Pole  (BP).  This  area  of  the  forest 
was  more  advanced  successionally,  with  the  canopy  closed  and  trees  of  ap¬ 
proximately  the  same  age  class  present  throughout  the  plot.  White  oak  and 
red  oak  were  of  approximately  equal  importance,  with  red  maple  also 
present  (Table  1).  The  trees  were  more  closely  spaced,  though  they  aver¬ 
aged  the  same  size  as  at  Dublin.  The  variation  in  tree  size  was  much  less 
than  at  Dublin,  and  the  canopy  was  closed.  This  was  reflected  in  the  flora 
of  the  forest  floor.  Sassafras  seedlings  ( Sassafras  albidum  (Nutt.))  were 
dominant,  with  crabgrass,  bracken,  and  blueberry  ( Vaccinium  sp.)  the  sec¬ 
ondary  ground  cover  species.  In  addition,  black  cherry  ( Prunus  serotina 
Ehrh.),  white  oak,  and  red  maple  seedlings  were  present. 

The  third,  most  mature  site  was  also  near  Branch,  Michigan  (Lake  Co., 
T18N,  R14W,  S.5),  hereafter  referred  to  as  Branch  Mature  (BM).  Like  the 
other  sites,  red  and  white  oak  were  the  dominant  tree  species  here;  however, 
several  other  species  were  also  found  (Table  1).  The  trees  were  larger,  aver¬ 
aging  twice  the  basal  area  as  at  the  other  2  sites.  With  maturity,  tree  den¬ 
sity  was  less,  permitting  the  emergence  of  a  secondary  canopy  of  sassafras, 
witch-hazel  ( Hamamelis  virginiana  L.),  and  dogwood  ( Cornus  sp.).  Thus, 
openings  occurred  in  the  canopy,  but  the  ground  was  intermittently  shaded 
by  the  understory.  The  ground  cover  was  dominated  by  sassafras.  Bracken, 
blueberry,  and  black  cherry,  witch-hazel,  and  red  maple  seedlings  com¬ 
prised  the  majority  of  the  remaining  ground  cover.  The  topography  at  Branch 
Mature  differed  from  Branch  Pole.  The  area  was  on  the  north  slope  of  a 
gently  elevated  ridge.  Thus  the  soil  was  moister  than  at  the  level  area  of 
Branch  Pole. 

The  soil  composition  of  the  three  sites  was  nearly  identical  (Table  2), 
with  all  having  a  pH  less  than  5.0.  The  mechanical  composition  and  per¬ 
cent  organic  matter  were  also  very  similar.  Thus,  any  differences  in  forest 


3  Soil  Testing  Service,  Dept.  Crops  and  Soil  Science,  Michigan  State  Univ.,  E.  Lansing,  Ml 
48824. 


Table  1:  Tree  composition  at  three  study  plots.  I.V.  =  importance  value  (Curtis  and  Cottam,  1950). 
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Table  2:  Soil  characteristics  at  the  three  study  plots. 


Site 

pH 

%sand : %silt : %clay 

%  organic  : 

Dublin 

4.9 

81.5:7.1:11.4 

5.9 

Branch  Pole 

4.6 

80.5:8.5:11.0 

4.4 

Branch  Mature 

4.4 

81.5:8.1:10.4 

3.9 

type  between  the  three  sites  can  be  related  primarily  to  drainage  and  the 
availability  of  water. 

The  use  of  the  forest  by  man  is  the  principal  reason  for  its  present  con¬ 
dition.  The  virgin  forest  in  this  area  was  predominantly  white  pine  ( Pinus 
strobus  L.).  This  was  clearcut  beginning  about  1870.  Cutting  was  completed 
by  the  mid  1890’s.  After  clearcutting,  the  land  was  susceptible  to  fire,  and 
it  did  burn  several  times  (Elliot  1952).  The  fires  removed  the  organic  mat¬ 
ter  from  the  soil,  requiring  that  secondary  succession  start  from  bare  sandy 
soil.  Because  of  this,  the  three  sites  can  be  considered  part  of  a  recently  es¬ 
tablished  community  which  includes  oaks  and  associated  insects  that  have 
colonized  the  burned  areas  during  the  past  100  years. 

Materials  and  Methods 

The  study  of  carabid  population  dynamics  is  nearly  always  done  by 
using  pitfall  traps  (Allen  and  Thompson  1977;  Harris  and  Whitcomb  1971; 
Johnson  et  al.  1966).  If  used  alone,  this  method  suffers  from  2  principal 
faults:  1)  passive  sampling  as  exemplified  by  pitfall  traps  monitors  activity 
as  well  as  abundance,  and  results  must  be  interpreted  in  that  context;  and 
2)  many  species  are  active  much  of  the  time  in  microhabitats  other  than  the 
soil  surface,  and  thus  some  species  may  appear  very  rare  if  other  suitable 
sampling  methods  are  not  used.  Therefore,  to  most  fully  survey  the  carabid 
fauna  in  the  three  plots,  various  sampling  methods  were  used  in  addition  to 
pitfall  trapping.  These  methods  could  not  be  correlated  quantitatively; 
however,  this  was  of  little  concern,  since  each  type  of  trapping  method 
could  sample  different  species  or  those  whose  habits  do  not  allow  capture 
by  other  means. 

Plastic  containers,  with  openings  11.5  cm  in  diameter,  were  used  for  pit- 
fall  traps.  These  were  placed  in  holes  cut  with  a  golf  hole  cutter.  Masonite 
covers  20  cm  square  supported  by  3  large  nails  were  used  to  exclude  leaf 
litter  and  rainwater.  The  ground  cover  in  the  3  plots  was  fairly  sparse,  with 
leaf  litter  comprising  most  of  the  organic  matter  immediately  surrounding 
each  trap.  Only  at  Dub  were  some  traps  placed  in  areas  of  vegetation.  Thus, 
major  problems  of  dense  vegetation  described  by  Greenslade  (1964)  could 
be  eliminated  by  removing  leaf  litter  from  around  the  traps.  This  enabled 
comparison  of  trap  catches  at  the  3  sites,  as  the  locomotory  activity  of  the 
ground  dwellers  could  not  have  been  seriously  hampered  at  any  of  the  sites. 

At  each  site,  2  replicates  of  10  traps  were  set  out  in  lines,  with  traps 
spaced  approximately  10  m  apart.  The  replicates  were  situated  perpendicu¬ 
larly,  with  20  m  separating  the  2  lines.  The  separate  trap  lines  allowed  the 
greatest  surface  area  to  be  sampled  using  the  least  number  of  traps.  The 
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traps  in  these  6  primary  replicates  were  filled  to  a  depth  of  1  to  2  cm  with  a 
2:1  ethylene  glycol: water  mixture.  The  traps  were  set  out  8.IV.1977  when 
snow  cover  was  still  present,  and  checked  weekly  from  15.IV  until  14.X, 
with  a  final  check  made  27.X. 

From  10. VII  until  27. X,  a  second  group  of  60  pitfall  traps  was  set  out. 
Three  parallel  lines  of  10  traps  separated  by  20  m  were  run  at  each  of  the 
BP  and  BM  plots.  These  were  live  pitfalls,  traps  without  covers  or  preserv¬ 
ative.  They  were  checked  daily  by  JM  during  times  of  residence  in  Lake  Co. 
These  traps  were  not  analyzed  quantitatively,  but  they  did  give  some  valu¬ 
able  collecting  records,  as  well  as  live  adults  and  larvae  for  rearing. 

To  sample  arboricolous  and  other  flying  carabids,  sticky  board  traps 
were  used.  Two  pieces  of  plywood  25  cm  X  45  cm  were  slit  halfway  through 
at  the  middle  and  intersected,  giving  a  trap  with  eight  25  cm  X  22.5  cm  vanes. 
The  vanes  were  coated  with  a  layer  of  Tack  Trap.4  The  traps  were  hung  by  a 
rope  from  screw  eyes  set  into  larger  oak  trees,  at  heights  of  1.5,  5,  and  10  m, 
as  far  from  the  trunk  as  possible.  In  1977,  2  sets  of  3  traps  were  used  per  site, 
and  they  were  checked  weekly.  In  1976,  8  sets  of  3  traps  were  set  out. 

In  1976  and  1977,  malaise  traps  were  used  to  survey  the  flying  insects  at 
BP  and  BM.  A  ground  level,  2  directional  malaise  trap  was  placed  at  BP, 
and  checked  weekly.  A  2  directional  aerial  malaise  was  placed  10  m  up  the 
trunk  of  a  white  oak  at  BM  and  checked  biweekly.  In  addition,  ground  level 
malaise  traps  were  placed  at  all  3  sites  in  1973  through  1975. 

Pyrethrum  spraying  of  selected  trees  at  all  3  sites  was  carried  out  from 
1974-1977.  A  back-pack  sprayer  was  used  to  dispense  an  emulsifiable  concen¬ 
trate  of  pyrethrum  from  the  top  of  a  40  foot  long  truck  mounted  ladder. 
Specimens  collected  were  retrieved  from  a  large  nylon  tarp  placed  under 
the  tree. 

Carabids  were  also  sampled  by  hand  collecting  in  the  plots.  This 
method  was  especially  effective  in  spring  and  fall,  as  inactive  overwintering 
immigrants  in  the  plots  were  discovered. 

After  traps  were  sampled,  all  specimens  were  pinned  and  labelled.  With 
several  species,  the  condition  of  the  ovaries  was  of  concern.  To  study  this, 
pinned  female  specimens  were  immersed  in  boiling  water  for  about  10  min¬ 
utes,  after  which  the  tissues  were  adequately  reconstituted  so  that  the  pres¬ 
ence  of  corpora  lutea,  and  the  status  of  the  ovaries  could  be  determined 
upon  dissection. 

Three  indices  were  used  to  analyze  the  pitfall  trap  capture  data:  1)  the 
Shannon- Weaver  index  of  diversity,  Hf(s);  2)  the  evenness  coefficient,  J; 
3)  the  index  of  Simpson,  or  dominance  value,  C.  The  Shannon- Weaver  index 
expresses  the  uncertainty  of  predicting  the  identity  of  a  species  when  ran¬ 
domly  drawing  individuals  from  a  community  (Poole  1974).  An  increase  in 
the  number  of  species  present,  or  an  increase  in  the  equality  of  abundance 
of  the  various  species,  increases  the  value  of  H'(s).  The  evenness  coefficient 
expresses  the  equality  of  abundance  of  the  various  species  in  the  community, 
iherefore,  a  higher  value  of  J  means  species  are  present  in  more  equal  num¬ 
bers.  The  dominance  value,  C,  is  strongly  influenced  by  the  one  or  two  most 
common  species,  and  so  is  an  index  expressing  the  degree  of  dominance  of 
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those  species.  Whittaker  (1972)  reviews  the  uses  of  each  of  these  indices  in 
the  analysis  of  diversity. 

To  aid  in  the  visualization  of  species  interactions  in  the  three  habitats, 
dominance-diversity  curves  were  constructed  using  percent  biomass  con¬ 
tributed  by  each  species  sampled  by  pitfall  trapping.  To  determine  the  bio¬ 
mass  of  each  species  trapped,  10  individuals  of  each  species  were  weighed  to 
the  nearest  .001  gm  using  a  single  pan  analytical  balance.  Specimens  were 
not  oven  dried,  but  had  been  collected  and  pinned  at  least  4  months  before 
weighing,  and  were  quite  brittle.  On  those  species  of  which  less  than  10  speci¬ 
mens  were  trapped,  as  many  specimens  as  possible  were  weighed. 

Results 

A  total  of  37  species  of  Carabidae  was  collected  in  the  3  study  plots. 
Most  were  trapped  by  the  pitfall  method  (Table  3);  however,  some  species 
were  captured  by  other  means  (Table  4).  The  most  carabids  were  trapped  at 
Branch  Mature  (BM),  the  least  at  Dublin  (Dub).  Both  BM  and  Branch  Pole 
(BP)  had  similar  numbers  of  species  present,  whereas  Dub  was  generally 
less  diverse. 


Table  3:  Total  captures  for  the  three  sites  using  pitfall  traps, 
and  number  of  species  captured  at  each  site. 


Species 

wings 

Dublin 

B.P. 

B.M. 

Ciaindeta  sexguttata  Fabr. 

+ 

0 

1 

0 

Sphaeroderus  leoontei  Dej . 

- 

3 

10 

5 

Carabus  limbatus  Say 

- 

128 

67 

55 

Carabus  serratus  Say 

- 

6 

4 

4 

Carabus  sylvosus  Say 

- 

1 

9 

2 

Cato soma  aalidum  Fabr. 

+ 

4 

1 

0 

Cato  soma  frigidum  Kirby 

+ 

0 

7 

2 

Notiophilus  semistriatus  Say 

+ 

6  (-) 

0 

1(+) 

Notiophilus  novemstviatus  Lee. 

+ 

1 

0 

0 

Bembidion  transparens  Gebler 

+ 

0 

0 

1 

Myas  aoraainus  Say 

— 

8 

14 

30 

Myas  oyanescens  Dej . 

- 

0 

0 

3 

Pterostiahus  adoxus  Say 

- 

0 

16 

6 

Pterostiahus  ahalaites  Say 

+ 

0 

1 

0 

Pterostiahus  pensylvaniaus  Lee. 

+ 

24 

342 

299 

Pterostiahus  mutus  Say 

+ 

0 

31 

179 

Calathus  gregarius  Say 

- 

83 

139 

297 

Synuahus  impunatatus  Say 

- 

4 

33 

95 

Harpalus  latioeps  Lee. 

+ 

n 

2 

0 

Harpalus  erythropus  Dej . 

+ 

l 

0 

0 

Episaopellus  autumnalis  Say 

+ 

0 

0 

1 

Badister  reflexus  Lee. 

+ 

0 

0 

1 

Diaaelus  purpuratus  Bonelli 

- 

i 

0 

0 

Pinaaodera  limbata  Dej . 

+ 

3 

9 

24 

Pinaaodera  platiaollis  Say 

+ 

1 

18 

23 

Metabletus  ameriaanus  Dej . 

+ 

5 

4 

3 

Cymindis  negleata  Haldeman 

- 

1 

0 

0 

Total  trapped 

280 

708 

1031 

//  spp.  in  pitfalls 

17 

18 

19 

Total  #  spp. 

18 

24 

24 
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Figure  1,  Weekly  capture  results  for  pitfall  trapping:  A.  Carabus  lim- 
batus  Say;  B.  Calathus  gregarius  Say;  C.  Synuchus  impunctatus  Say: 
D.  Pterostichus  pensylvanicus  Leconte;  E.  percent  males  and  percent  ten- 
erals  trapped  for  Pterostichus  pensylvanicus ;  F.  Pterostichus  mutus  Say. 


The  pitfall  trap  captures  of  the  5  most  commonly  trapped  species  (Fig¬ 
ure  1),  show  the  two  basic  types  of  life  cycles  for  the  Carabidae.  Carabus 
limbatus  Say,  Pterostichus  pensylvanicus  Leconte,  and  P.  mutus  Say  over¬ 
winter  as  adults,  whereas  Calathus  gregarius  Say  and  Synuchus  impunctatus 
Say  overwinter  chiefly  as  larvae. 

Calosoma  frigidum  Kirby  adults  were  trapped  on  20,  27. V.  Relatively 
large  numbers  of  larvae  were  captured  in  pitfall  traps.  At  BP,  first  insta^ 
larvae  were  trapped  27. V;  10,  17. VI;  and  second  instar  larvae  were  trapped 
1,  7  (2  larvae),  15.VII.  One  third  instar  larva  was  trapped  at  BM,  24.VI. 

Only  one  specimen  of  Episcopellus  autumnalis  Say  was  taken  in  the 
ethylene  glycol  pitfall  traps,  this  a  teneral  caught  the  week  of  2. IX  at  BM. 
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Table  5:  Sticky  board  and  pitfall  trap  catches  for  3  species  of 
arboreal  lebiine  carabids,  male : female  captures. 


Species 

Sticky  board 

1976 

traps 

1977 

Pitfall  traps 
1977 

D.  piceus 

5:5 

6:3 

- 

P.  platicollis 

4:7 

1:1 

8:34 

P.  limbata 

57:35 

23:11 

11:25 

Other  captures  were  made  at  BM:  2  taken  by  hand  the  weeks  of  15,  20.IV- 
3  specimens  live  pitfall  trapped  the  week  of  29. VII;  a  total  of  8  live  trapped 
the  weeks  of  2,  9. IX.  In  addition,  one  specimen  was  trapped  by  sticky  board 
at  BM,  1.VII.1976.  The  sites  of  the  live  pitfall  traps  that  collected  the  11 
E.  autumnalis  were  isolated  from  each  other,  with  only  2  adjacent  traps 
on  each  of  2  lines  collecting  the  adults. 

Four  species  of  lebiine  carabids  are  present  in  the  oak  forest  for  which 
pitfall  trapping  gave  partial  or  inadequate  life  history  data.  Dromius  piceus 
Dejean  was  taken  in  all  3  plots  (Table  4).  No  specimens  were  trapped  in 
pitfalls,  but  numbers  were  trapped  with  sticky  board  traps  (Table  5).  In 
1977,  adults  were  captured  the  weeks  of  13,  20. V;  1,  8,  15. VII.  In  1975,  a  py- 
rethrum  spraying  of  an  oak  at  Dub,  8. IX,  yielded  8  specimens,  one  of  which 
was  teneral.  One  pupa  was  collected  under  a  loose  bark  flap,  6  m  up  the 
trunk  of  a  white  oak  at  Branch,  MI;  27.VIII.1976. 

Plochionus  timidus  Haldeman  is  another  lebiine  present  in  the  oak  for¬ 
est,  and  6  specimens  were  trapped  with  sticky  boards  at  BM  in  1976:  2  trapped 
the  week  of  10.VII;  1  trapped  the  week  of  27.VII;  3  trapped  the  week  of 
8.IX. 

Two  other  species  of  Lebiini  commonly  trapped  were  Pinacodera  plati- 
collis  Say  and  Pinacodera  limbata  Dejean.  P.  platicollis  is  found  at  all  3 
sites,  though  it  is  more  common  in  the  closed  stands.  Captures  were  made 
in  pitfall  traps  the  weeks  of  15,  22.IV;  6,  13,  20.V;  2,  16,  23,  30.IX;  7,  14,  21. X. 
Sticky  board  captures  of  adults  are  limited  (Table  5),  principally  because 
of  cool  weather  when  the  adults  are  active.  However,  this  species  is  active 
both  on  the  ground  and  in  the  trees. 

Pinacodera  limbata  is  also  active  in  the  trees  and  on  the  ground.  Pitfall 
trap  captures  were  made  the  weeks  of  1,  8,  15,  22,  29.VII;  19,  26.VIII;  2,  16, 
23.IX;  7,  27.X.  Females  were  more  commonly  trapped  in  the  pitfall  traps 
(Table  5).  In  1977,  adults  were  captured  on  sticky  board  traps  the  weeks  of 
13,  20.V;  3,  17,  24.VI;  1,  8,  15,  22,  29.VII;  5,  12,  19,  26.VIII.  In  both  1976  and 
1977,  many  more  males  than  females  were  trapped  via  sticky  board.  The 
larvae  are  terrestrial,  and  were  captured  in  live  pitfall  traps  at  BP  on  2,  4, 
21,  31. VIII;  and  22. X. 


Discussion 

Analysis  of  Capture  Data 

Although  no  experiments  were  run  specifically  to  test  hypotheses  re- 
ated  to  habitat  preference  or  bionomics  of  the  carabids,  data  from  the 
aunal  survey  illustrate  certain  points. 
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Carabus  limbatus  was  present  in  all  plots,  with  most  specimens  trapped 
at  Dub.  The  adults  overwinter,  with  adult  activity  chiefly  in  spring  (Figure 
1A).  At  Dub  there  was  a  second  period  of  activity  in  July.  This  was  probably 
due  to  activity  of  newly  emerged  adults,  as  well  as  increased  activity  of 
old  adults.  Of  the  7  females  trapped  the  week  of  8.VII  at  Dub,  3  were  vir¬ 
gins,  3  had  degenerate  ovaries  with  corpora  lutea  present  indicating  they  had 
oviposited,  and  one  female  had  corpora  lutea  with  one  partially  developed 
egg  present.  Thus,  probably  environmental  as  well  as  intrinsic  factors  ac¬ 
counted  for  the  increase  in  activity.  There  was  no  different  temporal  distri¬ 
bution  of  male  and  female  activity,  with  females  generally  more  active 
throughout  the  season. 

Some  carabid  species  will  aggregate,  especially  in  habitats  offering  few 
areas  of  shelter  relative  to  the  number  of  beetles  present  (Greenslade 
1963).  The  captures  of  C.  limbatus  at  Dublin  in  spring  appear  to  illustrate 
such  aggregation.  Three  of  the  first  4  weeks  exhibit  captures  which  are  con¬ 
centrated  in  3  traps  of  one  of  the  2  lines.  If  we  assume  that  the  proximity  of 
an  overwintering  spot  to  a  pitfall  trap  has  a  direct  relationship  to  the  prob¬ 
ability  of  capture  when  spring  activity  commences,  it  appears  that  C.  lim¬ 
batus  exhibited  a  contagious  distribution  when  trapping  was  started  (Table 
6).  After  6  May,  all  captures  at  Dub  were  randomly  distributed.  Captures 
at  other  plots,  and  with  other  species  did  not  exhibit  an  aggregated  distri¬ 
bution.  The  captures  of  new  adults  in  July  suggest  that  they  are  active  for 
a  number  of  weeks  before  ceasing  activity  prior  to  overwintering.  Thus,  in  the 
xeric  habitat  at  Dub,  it  appears  that  C.  limbatus  is  restricted  in  its  choice  of 
sites  in  which  to  enter  dormancy,  and  must  aggregate  when  activity  ceases. 

Notiophilus  semistriatus  Say  was  pitfall  trapped  at  Dub  and  at  BM.  All 
6  specimens  trapped  at  Dub  were  brachypterous,  indicating  that  the  species 
is  a  resident  there.  The  one  specimen  trapped  at  BM  was  macropterous,  and 
may  represent  a  colonist  coming  into  the  closed  canopy  forest. 

Pterostichus  pensylvanicus  adult  activity  was  concentrated  in  early 
spring  (Figure  ID).  Males  were  more  commonly  trapped  in  April  and  in 
late  September  through  October.  Between  these  periods  females  were  more 
commonly  trapped  (Figure  IE).  Thus,  it  appears  that  mating  here  occurs 


Table  6:  Type  of  distribution  of  Carabus  limbatus  at  Dublin  plot, 
1977.  Chi-squared  test  for  agreement  with  a  Poisson 
series  (Elliott,  1971). 


week 

x2 

distribution 

15  IV 

69.40 

contagious 

22  IV 

110.44 

contagious 

29  IV 

18.32 

random 

6  V 

42.60 

contagious 

13  V 

- 

- 

20  V 

16.20 

random 
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both  in  spring  and  fall  as  found  by  Barlow  (1970)  and  Goulet  (1974).  For 
this  species,  tenerals  were  first  trapped  at  BP  the  week  of  22. VII.  Tenerals 
comprised  the  majority  of  beetles  trapped  from  22.VII  through  9  IX  at  BP 
and  from  22. VII  through  16.IX  at  BM  (Figure  IE).  By  October,  emergence 

of  new  adults  was  nearly  complete,  though  a  small  percentage  of  tenerals 
were  captured  27.X. 

The  captures  of  Calathus  gregarius  adults  throughout  the  year  indicate 
that  some  adults  overwinter  along  with  the  larvae.  Thus,  it  appears  the 
early  season  captures  represent  adults  that  have  successfully  overwin¬ 
tered,  and  these  may  mate  a  second  year,  as  described  by  Gilbert  (1956).  How¬ 
ever,  the  contribution  of  this  portion  of  the  population  to  the  total  repro¬ 
ductive  potential  appears  minimal. 

The  capture  results  for  the  lebiine  carabids  show  that  Dromius  piceus  is 
exclusively  arboreal.  Pinacodera  platicollis  and  P.  limbata  are  active  both 
on  the  ground  and  in  the  trees.  P.  platicollis  overwinters  as  an  adult  in  the 
leaf  litter,  with  females  more  active  on  the  ground  in  spring.  This  is  appar¬ 
ently  ovipositional  activity,  as  the  larvae  are  terrestrial  (Mahar  1978).  P. 
limbata  overwinters  on  the  ground  principally  in  the  larval  stage,  possibly 
with  some  adults  also  overwintering.  Like  P.  platicollis,  the  larvae  are  ter¬ 
restrial,  and  the  activity  of  females  on  the  ground  is  probably  related  to 
oviposition.  The  complete  life  histories  for  both  Pinacodera  spp  are  given 
by  Mahar  (1978). 


Analysis  of  Diversity 

Three  parameters  of  the  floral  composition  at  the  study  sites  can  be  con¬ 
sidered  in  relation  to  the  diversity  of  the  carabid  fauna.  These  parameters 
are  canopy  closure,  patchiness  of  distribution,  and  diversity.  Increased 
closure  of  the  canopy  would  reduce  sunlight  incident  on  the  forest  floor, 
and  favor  insects  that  require  free  moisture.  Carabidae,  with  lightly  sclero- 
tized  eggs,  larvae,  and  pupae  are  such  insects.  Both  BP  and  BM  have  a 
closed  canopy,  as  exhibited  by  their  high  values  of  basal  area/hectare 
(Table  1).  Patchy  distribution  of  plants  would  create  a  heterogeneous  habi¬ 
tat,  allowing  diverse  microenvironments  to  exist.  Dublin  and  BM  both 
show  patchy  plant  distribution:  Dublin  with  large  between-tree  distances; 
BM  with  a  secondary  canopy  and  moderate  between-tree  distances  (Table 
1).  Heterogeneity  at  Dublin  would  not  appear  favorable  for  carabids,  as  the 
xenc  lichen-covered  openings  would  be  unsuitable  for  larval  develop¬ 
ment.  At  BM  however,  the  mixing  of  dense  secondary  cover,  closed  primary 
canopy,  and  intermittent  openings  allows  a  diversity  of  microenviron¬ 
ments,  all  suitable  for  carabid  habitation.  The  effects  of  the  third  param¬ 
eter,  diversity,  are  difficult  to  separate  from  those  of  patchy  distribution; 
however  an  increase  in  plant  species  present  offers  some  advantages  patchy 
distribution  can  t.  From  a  carabid  viewpoint,  one  advantage  would  be  an 
increased  range  of  potential  prey.  This  prey  may  be  first  order  herbivores, 
or  any  insects  that  prosper  due  to  increased  food  web  complexity.  Related 
to  patchy  plant  distribution,  a  diverse  flora  can  create  many  more  different 
microenvironments  due  to  patchy  distribution  than  can  a  depauperate  flora. 
A  specific  type  of  microenvironment  could  support  species  with  a  limited 
range  of  ecological  requirements.  The  flora  is  most  diverse  at  BM,  least 
diverse  at  BP  (Table  1). 

On  these  criteria,  we  should  expect  Branch  Mature  to  have  the  most  di- 
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Table  7:  Index  of  diversity,  evenness,  and  dominance  values  for 
pitfall  trap  captures  at  the  three  study  plots,  based 
on  number  of  individuals  (Whittaker,  1972).* 


Site 

H'(s) 

J 

C 

Dublin 

1.573 

.5654 

.3069 

Branch  Pole 

1.686 

.5875 

.2849 

Branch  Mature 

1.826 

.6232 

.2128 

*  H’  (s) ,  J  to 

base  e. 

verse  carabid  fauna.  In  fact,  the  diversity  of  the  carabid  fauna  does  increase 
in  the  upland  oak  forest  as  succession  proceeds.  The  total  number  of  species 
taken  at  the  scrub  oak  plot  at  Dublin  was  only  18,  but  24  species  were  taken 
in  each  of  the  closed  stands  (Table  3). 

The  Shannon-Weaver  index  of  diversity  was  highest  for  the  most  mature 
stand  (Table  7),  though  the  differences  were  not  statistically  significant 
(Poole  1974).  The  evenness  value  showed  a  more  equal  abundance  of  spe¬ 
cies  in  the  successionally  more  mature  forest  areas.  Correspondingly,  domi¬ 
nance  was  highest  in  the  open  plot,  and  decreased  with  succession.  Thus, 
these  measures  of  diversity  and  dominance  point  to  an  increase  in  the  num¬ 
ber  of  carabid  species  present,  and  a  decrease  in  dominance,  as  succession 
proceeds  in  the  upland  oak  forest. 

The  capacity  of  the  successionally  advanced  site  to  support  more  com¬ 
petition  can  be  related  to  its  ability  to  support  closely  related  species.  At 
Branch  Mature,  Pterostichus  pensylvanicus  and  P.  mutus,  Myas  coracinus 
and  M.  cyanescens,  and  Synuchus  impunctatus  and  Calathus  gregarius  were 
trapped  in  the  most  equal  numbers.  That  these  species  pairs  represent  in¬ 
tense  competition  for  resources  is  not  conclusively  proven.  However,  they 
possess  similar  life  cycles  within  each  pair;  two  pairs  are  of  congeners,  and 
the  third  is  represented  by  closely  related  genera;  and  thus  members  of  each 
pair  would  be  expected  to  possess  similar  ecological  requirements.  Pina- 
codera  limbata  and  P.  platicollis  are  also  closely  related  species  which 
are  abundant  at  BM;  however,  competition  may  be  reduced  due  to  temporal 
separation  in  life  cycles. 

As  mentioned  above,  the  availability  of  various  types  of  microhabitats 
within  a  diverse  stand  can  allow  species  with  restricted  ecological  require* 
ments  to  colonize  portions  of  that  stand.  Thus,  as  a  heterogeneous  site  is 
sampled,  we  would  sample  these  subsections,  and  collect  the  various  spe¬ 
cies  restricted  to  specific  microhabitats.  This  increase  in  species  accounted 
for  by  sampling  through  a  changing  habitat  is  discussed  by  Hairston  and 
Byers  (1954),  and  is  exemplified  in  the  present  study  by  the  captures  of  Epis- 
copellus  autumnalis.  With  this  species,  almost  all  captures  were  restricted 

to  two  isolated  areas  at  Branch  Mature. 

Grum  (1976)  compared  the  species  domination  structure  of  carabids 
found  at  three  sites  of  varying  floral  composition.  He  found  that  increased 
habitat  heterogeneity  resulted  in  decreased  dominance  in  the  carabid  fauna. 
Allen  and  Thompson  (1977)  conjectured  that  most  temperate  forests  con¬ 
tained  carabid  faunas  that  were  dominated  by  relatively  few  species. 
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For  the  oak  forest,  an  analysis  of  biomass  contribution  versus  species 
rank  for  the  species  trapped  by  pitfall  traps  was  made,  and  results  indicated 
that  the  successionally  more  mature  plots  exhibited  greater  contribution  to 
biomass  from  an  increased  number  of  species  (Figure  2).  Thus,  whereas  the 
scrub  oak  forest  site  exhibited  the  dominance-diversity  structure  of  the  geo¬ 
metric  series  or  niche  pre-emption  model,  the  closed  stands  tend  to  exhibit 
curves  more  similar  to  the  MacArthur,  or  random  niche  boundary  model 
(Whittaker  1972).  This  comparison  of  the  curve  structure  for  the  3  habitats 
is  simply  another  means  by  which  the  increased  tolerance  for  competition, 
and  species  packing  in  the  mature  stands  can  be  visualized. 

Faunal  Composition 

Much  of  the  foregoing  analysis  has  been  based  on  pitfall  trap  data.  The 
best  view  of  the  community  composition  must  be  accomplished  by  studying 
all  carabids  present,  and  so  pitfall  trapping  data  has  its  limitations. 

The  use  of  sticky  board  traps  produced  perhaps  the  most  significant  re¬ 
sults.  The  presence  of  a  complex  of  arboreal  lebiine  carabids  was  discovered 
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by  this  means.  Whereas  Pinacodera  spp.  use  the  trees  for  part  of  their  life 
span,  Dromius  piceus  appears  to  be  exclusively  arboreal.  Plochionus  timi- 

dus  was  also  sampled  by  this  method. 

The  other  methods  used  also  helped  to  discover  rarer  species  in  the  plots. 
All  of  the  specimens  taken  by  means  other  than  pitfall  traps  were  winged 
(Table  4),  and  of  these,  10  species  had  not  been  collected  in  pitfalls.  For 
many,  absence  from  pitfalls,  strong  flight  ability,  and  what  is  known  of 
biology  suggest  that  they  are  colonists  from  sources  outside  the  study  plots. 
They  may  be  overwintering  adults,  such  as  Agonum  tenue  or  Lebia  bivittata, 
or  adults  dispersing  during  the  breeding  season,  such  as  Dyschirius  sp.  and 
Lebia  viridis.  Nonetheless,  they  represent  a  constant  source  of  new  propa- 
gules  for  suitable  habitats  within  the  forest. 

A  second,  and  the  major  component  of  the  fauna,  are  those  species  that 
are  resident  in  the  forest,  meaning  that  their  progeny  develop  there.  These 
residents  vary  from  ubiquitous  species  having  broad  ecological  require¬ 
ments,  to  those  that  are  very  rare  and  found  only  in  subsections  of  one  habi¬ 
tat.  Ubiquitous  species  include  Pterostichus  pensylvanicus  and  Calathus 
gregarius,  both  found  in  many  types  of  eastern  forest  areas.  Very  rare  resi¬ 
dents  include  Episcopellus  autumnalis,  Dicaelus  purpuratus ,  and  Cytnindis 
neglecta  as  examples.  Another  type  of  resident  species  is  Calosoma  frigidum, 
which  has  a  very  mobile  adult  stage,  but  which  has  larvae  developing  in  the 
plots. 

The  range  in  variation  of  ecological  requirements  of  the  various  species 
in  the  upland  oak  forest  can  be  expected  to  be  a  continuum.  Thus  we  should 
not  expect  certain  species  to  be  diagnostic  of  the  forest  type.  As  the  area  has 
been  recently  colonized,  the  species  present  now  have  been  successful  over  a 
fairly  short  period  of  time.  Continued  stability  in  the  area,  coupled  with 
floral  succession  should  allow  certain  species  to  colonize  the  habitat,  and 
conceivably  outcompete  present  residents.  To  categorize  the  carabid  fauna 
would  be  to  mask  its  dynamic  aspect,  one  that  has  allowed  establishment 
of  a  relatively  diverse  fauna  on  what  was  barren  soil  less  than  a  century 
ago. 
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Abstract 

On  Presque  Isle  and  at  North  East,  Erie  Co.,  Pennsylvania  the  cocci- 
nellid  Scymnus  cervicalis  Mulsant  was  found  preying  on  the  leaf  form  of 
grape  phylloxera,  Daktulosphaira  vitifoliae  (Fitch),  on  wild  grapes,  Vitis 
riparia  Michx.  Eggs  were  laid  near  the  entrance  to  phylloxeran  galls, 
early-stage  larvae  lived  within  galls  and  fed  by  deflating  eggs  of  the 
phylloxeran,  and  3rd-4th-stage  larvae  fed  on  eggs  by  inserting  their  heads 
into  gall  openings  on  the  upper  leaf  surface.  Pupation  occurred  on  grape 
foliage,  and  at  20-22°C  the  pupal  stage  lasted  an  average  of  8.1  days.  It  is 
estimated  that  3  generations  were  produced  from  June  until  phylloxeran 
eggs  became  scarce  in  September-October.  Scymnus  brullei  Mulsant  is 
briefly  mentioned  as  a  predator  of  woolly  elm  aphid,  Eriosoma  ameri- 
canum  (Riley),  and  the  woolly  aphid,  Tetraneura  ulmi  (L.),  on  elm  at  Har¬ 
risburg,  Pennsylvania. 


Scymnus  cervicalis  Mulsant  is  a  scymnine  coccinellid  known  from  On¬ 
tario  and  New  England  south  to  Florida  and  west  to  Kansas  and  Texas, 
with  isolated  populations  recorded  from  Arizona  and  California  (Steven¬ 
son  1967,  Gordon  1976).  This  species  belongs  to  the  subgenus  Pullus  Mulsant 
and  is  one  of  81  North  American  species  currently  recognized  in  the  genus 
Scymnus ,  a  group  once  characterized  as  “a  wilderness”  (Bowditch  1902), 
but  which  has  now  been  placed  on  a  firm  taxonomic  basis  by  Gordon  (1976). 
Biologically,  however,  the  group  remains  virtually  unknown,  and  many  of 
the  brief  references  to  habits  of  Scymnus  can  never  be  referred  with  certainty 
to  currently  recognized  species.  Davidson’s  (1923)  work  in  California  on  the 
aphid  predator  S.  loewii  Mulsant  (cited  as  S.  nubes  Casey)  represents  the 
most  thorough  study  of  the  life  history  of  any  North  American  Scymnus. 

Although  scymnines,  including  Diomus  terminatus  (Say),  have  long 
been  known  as  predators  of  grape  phylloxera,  Daktulosphaira  vitifoliae 
(Fitch)  (Shimer  1866,  Riley  1874),  information  on  the  habits  of  S.  cervicalis 
is  lacking.  Boving  (1917)  described  and  figured  the  last-stage  larva  but  did 
not  include  biological  data.  Gaines  (1933)  listed  this  species  as  an  aphid 
predator  in  Texas,  and  in  Ontario  Stevenson  (1967)  noted  rearing  two  adults 
from  larvae  found  in  phylloxeran  galls  on  wild  grape. 


Authorized  for  publication  as  paper  no.  5631  in  the  Journal  Series  of  the  Pennsylvania 
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In  this  paper  we  summarize  our  observations  on  S.  cervicalis  as  a  predator 
of  the  leaf-infesting  form  of  grape  phylloxera  on  wild  grape  at  Presque 
Isle,  Erie  Co.,  Pennsylvania,  and  report  its  occurrence  at  North  East,  Erie 
Co.,  in  hedgerows  bordering  commercial  vineyards.  The  presentation  of  our 
fragmentary  notes  on  life  history  and  habits  may  stimulate  further  work  on 
this  potentially  useful  predator  of  a  pest  that  is  becoming  increasingly  im¬ 
portant  on  wine  grapes  in  Pennsylvania  (Jubb  1976). 

Because  of  the  paucity  of  data  on  the  food  habits  of  Scymnus  species, 
we  are  including  notes  on  S.  brullei  Mulsant.  This  species  was  found  abun¬ 
dant  at  Harrisburg,  Pa.,  in  September  1978,  and  was  associated  with  erioso- 

matid  aphids  on  elm. 


Scymnus  cervicalis  Mulsant 

Observations  on  wild  grape :  On  July  27,  1978,  S.  cervicalis  was  found 
associated  with  grape  phylloxera  on  wild  grape,  Vitis  riparia  Michx.,  grow¬ 
ing  on  Presque  Isle,  Erie  Co.,  Pennsylvania.  The  gall-forming  stage  of  the 
phylloxeran  was  present  on  approximately  5-10%  of  the  foliage.  One  or 
more  white,  wax-covered  larvae  of  a  Scymnus  species,  later  identified  as 
S.  cervicalis,  were  conspicuous  on  infested  leaves,  with  some  harboring  10 
or  more  larvae.  Most  were  found  on  the  upper  leaf  surfaces  with  their  heads 
buried  in  the  openings  of  the  galls  (Fig.  1),  and  all  appeared  to  be  either 
3rd  or  4th  stage  larvae.  Several  adults  were  observed  on  infested  foliage, 
and  5-6  additional  specimens  were  beaten  from  the  vines. 

On  August  1  the  relative  abundance  of  the  coccinellid  was  estimated 
by  collecting  25  gall-infested  leaves  at  random  and  under  a  stereoscopic 
microscope  counting  all  stages  present.  A  total  of  54  larvae,  2  pupae,  and 
4  adults  were  recovered,  with  1  heavily  infested  leaf  (100  + galls)  containing 
13  larvae  and  another,  12.  The  average  of  slightly  more  than  2  larvae/in¬ 
fested  leaf  undoubtedly  is  a  conservative  estimate.  It  was  discovered  that 
the  lst-and  2nd-stage  larvae  live  within  the  galls,  and  many  probably  were 
missed  because  of  the  difficulty  of  opening  each  gall  on  heavily  infested 
leaves  and  the  probability  of  overlooking  the  1st  instars. 

Larvae  were  scarce  and  adults  noticeably  more  abundant  when  the  vines 
were  examined  on  August  30.  During  an  hour’s  observation,  40-50  adults  and 

2  late-stage  larvae  were  found.  Infested  foliage  brought  back  to  the  labora¬ 
tory  yielded  2  additional  larvae  and  a  pupa.  By  mid-September  adults  had 
become  scarce  and  larvae  were  no  longer  present.  The  phylloxeran  popu¬ 
lation  also  had  declined;  many  of  the  galls  were  empty  and  few  contained 

eggs. 

Laboratory  observations :  Although  oviposition  was  not  observed  in 
laboratory  cultures,  2  eggs  were  found  on  a  grape  leaf  with  an  adult  of  S. 
cervicalis.  Davidson’s  (1923)  description  of  the  egg  of  S.  loewii  (i.e.,  “broad, 
short  oval”  and  laid  singly,  usually  hidden)  matches  these  eggs  rather 
closely.  The  egg  is  amber,  0.46  mm  long,  0.28  mm  wide  at  the  middle,  or 
nearly  the  same  dimensions  as  given  for  the  egg  of  loewii,  and  has  the  sur¬ 
face  finely  granulate.  One  egg  was  laid  at  the  entrance  to  a  gall  (Fig.  2); 
the  second  was  hidden  within  leaf  pubescence  a  few  mm  away. 

First-  and  2nd-stage  larvae  live  within  galls  and  normally  are  seen 
only  when  galls  are  broken  open.  It  was  not  uncommon  to  find  2  or  even 

3  early  instars  in  a  gall,  along  with  their  cast  skins.  The  waxy  coating  is 


THE  COLEOPTERISTS  BULLETIN  33(2),  1979 


201 


Figs.  1-2,  Scymnus  cervicalis :  1,  late-stage  larva  with  head  in  opening  of 
grape  phylloxeran  gall;  2,  egg  (at  arrow)  laid  at  entrance  to  gall. 


generally  not  as  conspicuous  on  the  early  instars  and  was  sometimes  re¬ 
stricted  to  the  abdomen.  Early-stage  larvae  appeared  to  limit  their  feed¬ 
ing  to  phylloxeran  eggs,  which  they  quickly  deflated  by  sucking  the  con¬ 
tents  (Fig.  3).  An  egg  was  usually  consumed  within  a  few  seconds,  leaving 
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Figs.  3-4,  Scymnus  cervicalis :  3,  early-stage  larva  feeding  on  eggs  of  grape 
phylloxera  within  gall;  4,  pupa. 


only  the  shell  as  evidence  of  predation.  Larvae  moved  quickly  from  egg  to 
egg,  and  2  larvae  were  observed  to  destroy  an  entire  egg  mass  (100  +  eggs) 
within  2  hours.  Early  instars  sometimes  probed  mature  females  but  feeding 
was  not  observed. 
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Third-  and  4th-stage  larvae  feed  on  phylloxeran  eggs  and  occasionally 
mature  females  by  inserting  their  heads  into  the  opening  of  a  gall  on  the 
upper  leaf  surface.  One  mature  larva  fed  on  a  pupa  of  its  own  species. 

Pupation  usually  takes  place  on  either  upper  or  lower  surface  of  grape 
leaves,  but  one  pupa  was  found  inside  a  large  gall.  It  is  doubtful,  however, 
whether  the  eggs  of  one  gall  can  support  complete  larval  development. 
More  likely  is  the  possibility  that  a  2nd-  or  3rd-stage  larva  entered  after 
having  initiated  feeding  in  another  gall.  At  20-22°C  the  pupal  stage  lasted 
an  average  of  8.1  days  (range  7-9,  n  =  7). 

The  pupa  (Fig.  4)  is  similar  to  that  described  for  S.  loewii  by  Davidson 
(1923).  It  is  2.20  mm  long  and  1.28  mm  wide  with  blackish  setae,  longest 
(0.1  mm)  on  the  lateral  margins  of  the  head  and  on  the  prothorax.  It  is  per¬ 
haps  a  brighter  yellow  than  the  pupa  of  S.  loewii,  and  the  cast  larval  skin 
generally  surrounds  only  the  caudal  segments,  not  the  entire  pupa  as 
Davidson  noted  occasionally  in  pupae  of  S.  loewii. 

Teneral  adults  remain  under  or  near  their  pupal  skin  for  24  hours  or 
more  before  becoming  active.  Adults  also  feed  on  eggs  and  mature  females 
of  grape  phylloxera. 

Occurrence  in  hedgerows  bordering  vineyards :  As  part  of  a  study  of  the 
beneficial  arthropods  associated  with  a  grape  ( Vitis  labrusca  L.  cultivar 
Concord)  ecosystem  in  Erie  Co.,  Pennsylvania  (Jubb  and  Masteller  1977), 
predators  were  collected  from  V.  riparia  growing  in  a  hedgerow  bordering  a 
commercial  vineyard  located  along  the  lake  front  in  North  East  Township. 
From  June  16  to  September  2,  1975,  weekly  counts  were  made  of  predators 
found  on  and  within  100  phylloxeran  galls  on  each  of  100  leaves  chosen 
at  random  from  a  height  of  1-3  m  above  the  ground.  In  addition  nylon  sleeve 
cages  were  placed  over  infested  shoots  on  July  15;  all  arthropods  that  had 
emerged  were  removed  and  placed  in  vials  of  alcohol  on  August  18. 

In  1975  S’,  cervicalis  was  infrequently  encountered  during  sampling,  pos¬ 
sibly  because  of  the  standard  insect  spray  program  in  effect  in  the  adjacent 
vineyard.  Larvae  first  appeared  in  the  June  30  sample  and  were  not  taken 
again  until  July  28.  An  adult  and  a  pupa  were  found  in  late  August. 
Thirty  to  forty  adults  were  found  in  the  sleeve  cages  when  they  were  exam¬ 
ined  on  August  18.  A  small  population  of  S.  cervicalis  was  again  present  on 
V.  riparia  when  this  vineyard  hedgerow  was  revisited  in  late  August  1978. 

Although  the  details  of  the  life  history  remain  to  be  discovered,  the  col¬ 
lection  of  mature  larvae  in  late  June,  late  July,  and  late  August,  plus 
absence  of  larvae  by  mid-September,  suggest  that  S.  cervicalis  produces  3 
generations  on  wild  grape.  Adults  probably  move  into  grape  vines  when 
phylloxeran  eggs  become  available  soon  after  the  initiation  of  shoot 
growth  in  late  May  or  early  June  and  leave  in  late  September  or  October 
when  phylloxeran  eggs  become  scarce. 

Scymnus  brullei  Mulsant 

Scymnus  (Pullus)  brullei  Mulsant  is  one  of  the  most  commonly  col¬ 
lected  North  American  species  of  the  genus  (Gordon  1976).  It  is  known  from 
southern  Canada  south  to  northern  Florida  and  west  to  eastern  Texas.  Gor¬ 
don  (1976)  described  the  various  color  forms  of  this  species.  Except  for  the 
remark  by  Gaines  (1933)  that  S.  brullei  (cited  as  S.  haemorrhous  LeConte) 
feeds  on  aphids,  nothing  is  known  of  its  habits. 
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A  population  of  several  hundred  adults  was  discovered  on  various  tree 
species  at  Harrisburg,  Dauphin  Co.,  Pa.  on  September  19-20,  1978.  They  were 
most  numerous  within  leaves  of  slippery  elm  ( Ulmus  fulva  Michx.)  curled 
by  woolly  elm  aphid,  Eriosoma  americanum  (Riley),  although  the  aphids 
had  already  emerged  from  the  curled  leaves.  Some  leaf  rolls  harbored 
from  5  to  10  coccinellid  adults,  and  nearly  all  contained  cast  skins  of 
Scymnus  larvae.  An  adult  of  S.  brullei  was  observed  feeding  on  an  alate 
woolly  elm  aphid. 

Adults  of  S.  brullei  were  still  common  on  October  13,  and  several  were 
seen  feeding  on  alate  females  of  the  woolly  aphid,  Tetraneura  ulmi  (L.), 
that  were  swarming  over  the  elm  trees.  Following  several  nights  of  sub- 
freezing  temperatures,  the  population  of  S.  brullei  had  left  the  slippery 
elms  by  October  16.  Near  the  same  trees,  an  overwintering  adult  had  been 
collected  in  January  1972  from  a  duff  sample  taken  beneath  a  Norway 
spruce  (Picea  abies( L.)  Karst). 
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Abstract 

Between  1975  and  1978,  15  dryopoid  species  in  4  families  were  collected 
in  the  South  Fork  of  the  Shenandoah  River  Basin.  The  most  abundant  spe¬ 
cies  were  Stenelmis  crenata,  S.  mera,  Optioservus  trivittatus,  and  Psephenus 
herricki.  Of  the  11  remaining  species,  7  were  common  and  4  were  rare.  Seven 
species  were  collected  at  light  traps  from  late  June  to  mid-September. 
Dubiraphia  minima  larvae  and  S.  markeli  adults  were  most  abundant  in 
pools,  S.  sandersoni  and  Ancyronyx  variegata  were  found  only  in  small  to 
large  streams,  and  S.  markeli  was  found  only  in  the  large  river  habitat. 


Dryopoid  beetles  are  important  in  the  structure  and  function  of  running 
waters,  especially  the  riffle  habitat,  because  of  their  abundance,  diversity, 
and  role  in  the  benthic  community  (Finni  and  Skinner  1975).  A  benthic  sur¬ 
vey  in  1975-1976  showed  the  dryopoids  to  be  abundant  and  diverse  in  the 
South  Fork  of  the  Shenandoah  River  Basin  (Seagle  and  Hendricks  1978). 
Ten  species  were  reported  and  the  dryopoid  fauna  averaged  20%  of  the  ben¬ 
thic  community.  Previous  surveys  conducted  in  the  basin  listed  only  7  gen¬ 
era,  with  no  species  identification  (Tackett  1963;  Surber  1965;  Surber  1966; 
Benfield  et  al.  1972). 

The  general  distributions  of  many  dryopoids  are  rather  well  known 
(Brown  1972).  However,  few  studies  (except  Finni  and  Skinner  1975;  Huggins 
et  al.  1976;  Brown  and  Huggins  1977;  Finni  et  al.  1978)  have  dealt  with  dryo¬ 
poid  distributions  on  a  regional  level.  With  more  attention  being  focused 
on  dryopoids  as  indicators  of  water  quality,  it  is  becoming  more  important 
to  know  the  distribution  and  abundance  of  this  group  within  drainage  basins. 
This  paper  presents  knowledge  gathered  over  the  4  year  period  from  1975 
to  1978  on  the  dryopoids  present  and  their  relative  abundance  in  the  South 
Fork  of  the  Shenandoah  River  Basin. 

Basin  Description 

The  South  Fork  of  the  Shenandoah  River  drains  4144  km2  of  the  Appa¬ 
lachian  mountains  and  valleys  of  northwestern  Virginia  (Fig.  1).  The  South 
Fork  of  the  Shenandoah  River  receives  three  major  tributaries,  the  North, 
Middle,  and  South  Rivers.  The  North  and  Middle  Rivers  arise  in  the  Alle¬ 
gheny  Mountains  to  the  west  and  South  River  arises  in  the  Blue  Ridge 
Mountains  to  the  east.  The  three  tributaries  converge  at  Port  Republic,  Vir¬ 
ginia,  to  form  the  South  Fork.  The  South  Fork  meanders  100  miles  through 
the  Shenandoah  Valley  to  Front  Royal,  Virginia,  where  it  meets  the  North 
Fork  to  form  the  Shenandoah  River  proper. 
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Table  1.  The  dryopoid  families  and  species  collected  in  the  South 
Fork  o7  the  Shenandoah  River  Basin  with  distribution  and  abundance. 
Abundance  was  based  on  a  1975-1976  survey  in  which  265  samples  were 
analyzed . 

Distribution 

Species  Upper  Lower  Abundance* 

Basin  Basin 


Elmidae 


Stenelmis  crenata  (Say) 

S.  mera  Sanderson 
S.  markeli  Motschulsky 
S.  musgravei  Sanderson 
S.  sandersoni  Musgrave 
Optioservus  trivittatus  (Brown) 
Ancyronvx  variegata  (Germar) 

Dub irapnia  minima  Hilsenhoff 
Macronychus~glabratus  Say 
Microcy lloepus  pusillus  aptus  (Musgrave) 
Promores ia  elegans  (LeConte) 


X 

X 


X 

X 

X 

X 

X 

X 

X 


Psephenidae 

Ectopria  nervosa  (Melsheimer)  X 

Psepherius  herricki  (DeKay)  X 

Dryopidae 

Helichus  lithophilus  (Germar)  X 

Limnichidae 

Lutrochus  laticeps  Casey  X 


X 

X 

X 

X 

X 

X 

X 

X 

X 


X 

X 


X 


X 


A 

A 

c 

R 

C 

A 

R 

C 

C 

c 

c 


R 

A 


C 


R 


* Abundant  (A)  =  >1000  collected;  Common  (C)  =  25  -  1000  collected; 
Rare  (R)  =  <25  collected. 


Methods 

Four  types  of  samples  were  taken:  1,  kick  samples  with  a  D-frame 
aquatic  net;  2,  Portable  Invertebrate  Box  samples  (Ellis-Rutter  Associ¬ 
ates);  3,  hand  collecting;  4,  light  trap  samples  using  both  ultraviolet  and 
visible  light.  Most  benthic  samples  were  taken  in  riffles  but  many  were 
taken  in  pools  and  slow  water  areas. 

Results  and  Discussion 

Of  the  6  aquatic  dryopoid  families,  4  were  represented  in  the  South  Fork 
of  the  Shenandoah  River  Basin  (Table  1).  The  family  Elmidae  was  repre¬ 
sented  by  11  species,  Psephenidae  by  2  species,  and  Dryopidae  and  Limni¬ 
chidae  by  1  species  each.  Samples  of  15  species  were  collected. 

The  most  abundant  species  in  the  basin  was  Stenelmis  crenata.  The  other 
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abundant  species  were  Optioservus  trivittatus,  S.  mera,  and  Psephenus  her- 
ricki.  Several  species  were  very  rare  in  the  basin.  Only  2  larval  specimens 
each  of  Ectopria  nervosa  and  Lutrochus  laticeps  were  collected  over  the  4 
year  period.  Both  species  are  terrestrial  as  adults  and  seldom  occur  in  ben¬ 
thic  samples.  Twelve  Ancyronyx  variegata  were  collected,  2  adults  and  10 
larvae. 

Light  trap  samples  were  taken  periodically  at  Middle  River  and  South 
Fork  at  Front  Royal  through  the  summer  of  1978.  Adults  began  to  fly  in 
late  June  and  were  collected  up  to  mid-September.  Seven  species  were 
caught  at  the  light  trap;  S.  mera  was  the  most  abundant,  and  the  others 
were  S.  crenata,  S.  markeli,  S.  musgravei,  S.  sandersoni,  L.  laticeps,  and 
Helichus  lithophilus.  Light  trapping  indicated  that  L.  laticeps  was  more  prev¬ 
alent  than  originally  thought,  with  67  specimens  collected. 

Several  species  appeared  to  be  restricted  to  either  the  upper  or  lower  por¬ 
tion  of  the  basin.  Numerous  samples  in  the  upper  portion  of  the  basin 
(Middle  River  or  North  River)  yielded  only  a  few  S.  sandersoni  with  none 


North  Fork  Shenandoah 


Fig.  1,  Sampling  stations  in  the  South  Fork  of  the  Shenandoah  River 
Basin,  Virginia.  Darkened  triangles  indicate  sampling  sites. 
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being  collected  in  the  lower  portion.  In  the  fall  of  1977  three  kick  samples 
were  taken  from  Passage  Creek,  a  small  shaded  stream  on  top  of  the  Massa- 
nutten  Mountains.  In  these  samples  S.  sandersoni  was  the  dominant  species, 
indicating  its  preference  for  smaller  streams.  A.  variegata  was  collected  at 
Middle  River,  but  nowhere  else  in  the  basin.  S.  markeli  and  S.  musgravei 
were  collected  only  at  the  lower  stations  around  Front  Royal,  where  S. 
markeli  appeared  to  be  more  successful  in  a  large  river  habitat. 

Despite  being  known  as  riffle  beetles,  some  species,  e.g.  Dubiraphia 
minima,  are  known  to  occur  in  lakes  and  pools  in  streams  (Brown  1972). 
Two  species  in  this  investigation  showed  a  preference  for  stream  pools.  D. 
minima  was  never  collected  in  high  numbers  in  riffles.  However,  pool 
samples  taken  at  Middle  River  yielded  >  200  larvae  per  0.1m2.  At  Front 
Royal,  S.  markeli  adults  were  occasionally  collected  in  riffles.  When 
pool  samples  were  taken  the  species  began  to  turn  up  in  increasing  numbers. 
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Abstract 

Two  new  species  of  the  curculionid  genus  Sibinia  from  Panama,  S.  stock- 
welli  and  S.  guaymi,  are  described.  The  former  may  have  Inga  edulis  Mart,  as 
host;  the  host  of  the  latter  is  unknown.  Sibinia  altensis  Clark  and  S.  peru¬ 
ana  Pierce  are  reported  for  the  first  time  from  Panama.  Distinguishing  char¬ 
acters  of  S.  altensis,  previously  known  only  from  the  male  holotype  from 
Guatemala,  are  also  given.  Relationships  of  the  new  species  and  their  po¬ 
sition  in  a  previously  proposed  phylogeny  of  the  genus  Sibinia  are  discussed. 


Introduction 

Members  of  the  curculionid  genus  Sibinia  Germar  occur  throughout 
much  of  the  Nearctic,  Neotropical,  Palearctic,  and  Ethiopean  faunal  re¬ 
gions.  In  my  recent  monograph  of  the  genus  (Clark  1978),  I  recognized  133 
species  of  New  World  Sibinia.  Six  species,  S.  fastigiata  Clark,  S.  aurifera 
Clark,  S.  calvata  Clark,  S.  robusta  Clark,  S.  rotundata  Champion,  and  S. 
tropidorhyncha  Clark,  were  reported  to  occur  in  Panama.  All  but  S.  fas¬ 
tigiata  were  and  still  are  known  only  from  Panama.  Recently,  specimens 
of  six  species  of  Sibinia  collected  in  Panama  during  July  of  1976  became 
available  for  study.  These  include  specimens  of  S.  altensis  Clark  and  S. 
peruana  Pierce,  not  previously  known  to  occur  in  Panama,  and  specimens  of 
two  new  species,  described  for  the  first  time  herein.  This  brings  to  ten  the 
number  of  species  of  Sibinia  known  to  occur  in  Panama. 

Most  Neotropical  Sibinia,  including  the  known  Panamanian  species, 
belong  to  the  subgenus  Microtychius.  Apparently,  all  members  of  this 
strictly  New  World  group  have  hosts  in  the  legume  subfamily  Mimosoi- 
deae  (Clark  1978).  Larvae  of  some  Microtychius  develop  in  seeds,  others  in 
flower  buds  of  their  mimosoid  hosts.  I  examined  thirteen  of  the  95  species 
of  Mimosoideae  known  to  occur  in  Panama  (Scherry  1950)  during  July, 
1976.  Sibinia  specimens  (S.  peruana )  were  found  in  association  with  only 
one  of  these,  Mimosa  pigra  L.  One  of  the  new  species  is  suspected  to  have 
been  associated  with  Inga  edulis  Mart.,  but  specimens  were  not  actually 
found  on  the  plant.  Weevils  were  not  found  on  at  least  three  other  species 
of  Inga,  nor  were  they  found  on  Acacia  angustisima  (Mill.)  Ktze.,  Mimosa 
somnians  Humb.  &  Bonpl.  ex  Willd.,  M.  pudica  L.,  M.  albida  Humb.  & 
Bonpl.  ex  Willd.,  Pithecellobium  longifolia  (H.  &  B.)  Standi.,  P.  rufescens 
(Benth.)  Pittier,  P.  oblongum  Benth.  in  Hook.,  and  Prosopis  juliflora  (Sw.) 
DC. 

I  thank  Dr.  Thomas  Croat  of  the  Missouri  Botanical  Garden  who  iden¬ 
tified  mimosoids  and  other  plants  I  collected  in  Panama,  and  Dr.  Henry  P. 
Stockwell  of  Ancon,  Canal  Zone,  who  took  or  directed  me  to  productive 
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Fig.  1-2,  Sibinia  stockwelli,  n.sp.,  female  allotype,  (1)  lateral  view; 
(2)  dorsal  view.  Figs.  3-4,  S.  guaymi,  n.sp.,  female  holotype,  (3)  lateral 
view;  (4)  dorsal  view.  Figs.  5-6,  S.  altensis  Clark,  female,  Cerro  Campana, 
Panama;  (5)  lateral  view;  (6)  dorsal  view. 


collecting  sites.  I  also  thank  the  staff  of  the  Smithsonian  Tropical  Research 
Institute  for  courtesies  extended  to  me  during  my  visit  to  the  Canal  Zone. 
Partial  funding  for  the  trip  came  from  the  Smithsonian  Institution’s  Office 
of  Academic  Studies,  the  balance  from  the  American  Philosophical  Society, 
Penrose  Fund. 
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New  Species 

Sibinia  (Microty chius)  guay mi  Clark,  new  species 

(figs.  3,  4,  9,  12) 

Holotype.  Female:  PANAMA,  Chiriqui  Province,  Las  Lagunas  near  El 
Hato  del  Volcan,  22  July  1976,  Wayne  E.  Clark  (USNM  #75964);  de¬ 
posited  in  the  U.S.  National  Museum  of  Natural  History,  Washington,  D.C. 

Diagnosis  (figs.  3-4).  Pronotum  and  elytra  with  uniformly  recumbent, 
narrow,  apically  truncate,  lustrous  fuscous  scales;  scales  biseriate  on  even- 
numbered  elytral  interspaces,  triseriate  on  odd-numbered  interspaces;  in¬ 
tegument  broadly  visible  between  scales;  rostrum  of  female  long,  distal 
portion  elongate,  slender,  in  dorsal  view  slightly  expanded  to  apex;  elytra 
without  sutural  vitta  of  dark  scales;  sternum  5  feebly  constricted  sub- 
apically,  not  produced. 

Description.  Length :  1.85  mm.  Width :  1.00  mm.  Integument:  mostly  black,  but 
tibiae,  tarsi,  and  distal  portion  of  rostrum  ferruginotestaceous,  antennae  testaceous 
Head:  vertex  coarsely  punctate;  scales  on  vertex  slender,  but  not  seta-like.  Eye: 
height  ca.  1.4  X  length;  in  dorsal  view  feebly  convex;  hind  margin  raised  by  distance 
somewhat  greater  than  diameter  of  one  ocular  facet.  Frons:  slightly  narrower  than 
rostrum  at  base;  in  lateral  view  flat;  continuous  with  rostrum  at  base.  Rostrum: 
1.00  X  pronotum  length;  in  dorsal  view  tapered  from  slightly  tumid  base  to  anten¬ 
nal  insertions,  slightly  constricted  distad  of  insertions,  then  expanded  to  tip;  in  dor¬ 
sal  profile  (fig.  3),  slightly  prominent  at  extreme  base,  nearly  flat  to  just  proximad 
of  antennal  insertions,  more  broadly  curved  over  insertions,  then  nearly  straight  to 
tip;  distal  portion  elongate,  63%  of  total  rostral  length,  in  lateral  view  not  tapered, 
smooth,  shining;  lateral  sulcus  obsolete  from  slightly  distad  of  antennal  insertions; 
proximal  portions  prominently  carinate,  deeply  sulcate;  scales  on  sides  narrow’ 
apically  truncate,  recumbent,  replaced  by  setae  dorsally  and  distally.  Prothorax: 
in  dorsal  view  (fig.  4)  sides  subparallel  in  basal  0.5;  in  lateral  view  (fig.  3)  feebly, 
evenly  convex  from  base  to  apex;  scales  on  lower  portion  of  pleuron  oblong,  pale 
whitish,  replaced  on  dorsum  by  recumbent,  elongate,  narrow,  apically  truncate, 
lustrous,  fuscous  scales.  Elytra:  in  dorsal  view  (fig.  6)  parallel  sided  in  basal  0.5; 
m  lateral  view  (fig.  3)  prominently,  evenly  convex;  interspaces  flat,  each  with  dis¬ 
tinct,  moderately-deep,  subquadrate  impressions;  apices  of  interspaces  4-6  not  promi¬ 
nent;  scales  on  interspaces  similar  in  shape  and  color  to  scales  on  pronotum;  strial 
scales  slightly  narrower  than  scales  on  interspaces;  sutural  interspaces  with  sutural 
row  of  small,  inconspicuous  whitish  scales.  Pygidium:  broadly  exposed,  slightly 
convex,  rounded  apically,  perpendicular  to  long  axis  of  body.  Abdomen:  sterna 
3-5  feebly  convex  medially;  sternum  5  feebly  constricted  subapically,  postero¬ 
median  portion  of  segment  slightly  prominent,  not  produced,  posterior  margin 
straight.  Femora:  narrow  at  base;  profemur  stout,  moderately  inflated,  meso-  and 
metafemora  less  strongly  inflated.  Tibiae:  each  with  moderately  large  acute  hori¬ 
zontal  apical  mucro;  metabitial  mucro  slightly  shorter.  Spiculum  Ventrale •  (fig 
9).  Spermatheca:  (fig.  12).  '  6' 

Remarks:  A  relatively  small  Microty  chius,  S.  guaymi  is  probably  a 

bud  predator.  It  is  known  only  from  the  female  holotype.  Its  host  is  un¬ 
known. 

In  the  key  to  North  and  Central  American  Sibinia  (Clark  1978),  S. 
guaymi  traces  to  S.  aurifera,  if  the  statement  in  couplet  62  about  the  distal 
portion  of  the  female  rostrum  is  ignored.  It  is  distinguished  from  S.  aurifera 
by  its  darker  scales  and  integument,  less  strongly  raised  eyes,  more  robust 
form  and  convex  elytra,  and  much  longer  distal  portion  of  the  female  ros¬ 
trum.  It  closely  resembles  and  appears  to  be  closely  allied  to  the  Pana- 
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Figs.  7-8,  Sibinia  stockwelli,  n.sp.,  (7)  male  genitalia,  ventral  view;  (8) 
spiculum  ventrali.  Figs.  9-13,  (9)  S.  guaymi,  n.sp.,  spiculum  ventrale;  (10) 
S.  altensis  Clark,  spiculum  ventrali;  (11)  S.  stockwelli,  spermatheca;  (12) 
S.  guaymi,  spermatheca;  (13)  S.  altensis,  spermatheca. 

manian  S.  calvata  and  S.  barberi  of  Guatemala.  Unlike  S.  guaymi,  these 
have  a  sutural  vitta  of  dark  scales  on  the  elytra.  S.  guaymi  also  has  some¬ 
what  more  convex,  less  distinctly  raised  eyes  than  these  probable  bud  pred¬ 
ators. 

The  name  Guaymi  is  that  of  one  of  Panama’s  native  Indian  tribes. 

Sibinia  (Microty chius)  stockwelli  Clark,  new  species 

(Figs.  1,2,  7,8,11) 

Holotype.  Male:  PANAMA,  Panama  Province,  Cerro  Campana,  18 
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July  1976,  Wayne  E.  Clark  (USNM  #75963);  deposited  in  the  U.  S.  Na¬ 
tional  Museum  of  Natural  History,  Washington,  D.  C. 

Allotype.  Female,  same  label  data  as  holotype;  also  deposited  in  the 
U.  S.  National  Museum. 

Paratypes.  Six  males,  four  females,  same  label  data  as  holotype;  de¬ 
posited  in  the  U.  S.  National  Museum,  W.  E.  Clark,  and  H.  Stockwell  col¬ 
lections. 

Diagnosis  (Figs.  1-2).  Frons  narrow,  ca.  0.5  X  width  of  base  of  rostrum; 
pronotum  and  elytra  with  white  scales,  fulvous  scales,  and  fuscous  to 
black  scales;  light  fuscous  scales  sparsely  intermixed  among  fulvous 
scales,  darker  fuscous  to  black  scales  forming  prominent  mediobasal  su¬ 
tural  patch  on  elytra;  odd  numbered  elytral  interspaces  with  sparse,  elon¬ 
gate  oval  white  scales;  eye  convex,  hind  margin  slightly  raised;  antero- 
dorsal  margin  of  pronotum  broadly  concave;  rostrum  tumescent  at  extreme 
base  in  male  and  in  female,  in  lateral  view  abruptly  separated  from  frons. 

Description.  Length :  male  2.95-3.00  (2.98)  mm;  female  2.90-3.10  (3.00)  mm. 
Width,  male  1.85-2.00  (1.93)  mm;  female  1.85-1.95  (1.90)  mm.  Integument :  mostly 
piceous  to  black,  but  tibiae  and  distal  portion  of  rostrum  rufopiceous,  tarsi  and  an¬ 
tennae  rufous.  Head :  scales  on  vertex  small,  narrow,  fulvous.  Eye:  height  ca.  1.6  x 
length;  in  dorsal  view  convex;  hind  margin  raised  by  distance  ca.  equal  to  diameter 
of  1  ocular  facet.  Frons :  in  lateral  view  feebly  curved;  somewhat  narrower  than 
rostrum  at  base.  Rostrum :  male  0.91-1.03  (0.97)  x,  female  1.00-1.10  (1.06)  X  pro¬ 
notum  length;  in  dorsal  view  tapered  from  base  to  antennal  insertions;  sides  of  dis¬ 
tal  portion  sub-parallel  in  male  and  female;  in  profile  tumescent  at  extreme  base, 
dorsal  margin  broadly,  evenly  curved  distad  of  tumescence  to  tip  in  male,  nearly 
straight  to  tip  in  female;  distal  portion  in  male  moderately  long,  39-42  (41%)  of  total 
rostral  length,  stout,  not  tapered  in  lateral  view,  lateral  sulcus  distinct  in  prox¬ 
imal  0.66;  in  female  (Fig.  1),  distal  portion  longer,  45-48  (46%)  of  total  rostral 
length,  slender,  not  tapered,  lateral  sulcus  limited  to  proximal  0.25;  scales  on  sides 
elongate,  moderately  broad,  parallel  sided,  apically  truncate,  fulvous,  limited  to 
basal  0.25  in  male,  even  more  basally  limited  in  female;  broad  scales  replaced  dis- 
tally  and  on  dorsum  by  narrower  scales  or  setae.  Prothorax:  in  dorsal  view  (Fig. 
2)  sides  broadly,  evenly  curved  from  base  to  distinct  subapical  constriction;  in  lat¬ 
eral  view  (Fig.  1)  prominently  convex  posteriorly,  subapical  constriction  feebly  de¬ 
veloped  on  dorsum;  scales  on  pronotum  elongate,  uniformly  recumbent;  elongate 
oval,  apically-rounded  white  scales  interspersed  among  narrower,  more  elongate, 
blunt  apically-rounded  fulvous  scales,  and  narrower,  feebly  striate,  apically  trun¬ 
cate  fuscous  scales  (the  latter  very  sparse);  pleuron  with  oblong,  flat,  pale  fulvous 
scales  which  are  interspersed  among  elongate  scales  on  upper  portion.  Elytra:  in 
dorsal  view  (Fig.  2)  humeri  not  prominent,  sides  broadly,  feebly  curved  in  basal  0.66; 
in  lateral  view  (Fig.  1)  strongly  convex,  especially  in  basal  0.66;  interspaces  broad, 
flat,  deeply,  discretely  impressed;  odd-numbered  interspaces  feebly  raised,  distinctly 
narrower  than  even-numbered  ones,  striae  distinct  but  shallowly  impressed;  apices 
of  interspaces  4-6  feebly  prominent;  scales  in  5  to  6  irregular  rows  on  each  even- 
numbered  interspace,  in  3  to  4  rows  on  odd-numbered  interspaces,  more  dense  on  su¬ 
tural  interspaces;  prominent  oval  white  scales  sparse  on  odd-numbered  interspaces 
among  narrow,  recumbent,  fulvous  scales  and  sparser,  slightly  narrower,  pale  ful¬ 
vous  scales;  sutural  interspaces  with  prominent  mediodorsal  vitta  of  dense,  fuscous 
to  black  scales;  strial  scales  slightly  but  distinctly  narrower  than  scales  on  inter¬ 
spaces.  Pygidium\  small,  narrowly  exposed,  in  male  distinctly  convex,  with  nar¬ 
row,  evenly-rounded  apex,  perpendicular  to  long  axis  of  body;  in  female,  pygidium 
narrower,  more  acutely  rounded  apically,  basal  portion  of  exposed  portion  dis¬ 
tinctly  concave.  Abdomen:  in  male,  sterna  3-4  shallowly,  sternum  5  slightly  more 
deeply  concave  medially;  scales  on  concave  portions  of  sterna  unmodified;  sternum 
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5  not  constricted  subapically,  posterior  margin  of  segment  shallowly,  subquad- 
rately  emarginate;  in  female,  sterna  3-4  shallowly  concave,  sternum  5  more  deeply 
concave;  posteromedian  portion  of  sternum  5  prominent,  distinctly  produced  pos¬ 
teriorly,  posterior  margin  nearly  straight.  Femora:  stout,  broad  at  base;  feebly  chan¬ 
neled  ventrally  in  distal  0.66.  Tibiae:  each  with  short,  acute,  horizontal  apical 
mucro;  metatibial  mucro  minute.  Male  Genitalia:  (Fig.  7).  Spiculum  Ventrale:  (Fig. 
8 ).  Spermatheca:  (Fig.  11). 

Remarks.  A  relatively  large  Microtychius,  S.  stockwelli  is  probably  a 
seed  predator.  It  traces  to  S.  rotundata  Champion,  in  the  key  to  North  and 
Central  American  Sibinia  (Clark  1978),  but  is  distinguished  from  that  spe¬ 
cies  by  its  larger  size;  convex,  feebly-raised  eyes;  tumescent  basal  portion 
of  the  somewhat  longer,  more  slender  rostrum;  sparse  fuscous  scales  on  the 
pronotum  and  elytra;  prominent  mediobasal  sutural  patch  of  fuscous 
scales  on  the  sutural  interspaces;  and  produced  apical  portion  of  sternum 
5  of  the  female  abdomen.  The  male  and  female  genitalia  of  the  2  species 
are  similar,  but  in  S.  stockwelli  (Fig.  7)  the  distal  portion  of  the  median  lobe 
is  more  slender,  and  the  apical  setae  are  much  shorter  (cf.  Clark  1978,  Fig. 
H9). 

The  type-series  of  S.  stockwelli  was  taken  by  beating  bamboo  plants 
growing  at  the  foot  of  a  large  Inga  edulis,  possibly  the  host.  The  Inga  was 
not  in  bloom,  however,  and  the  foliage  could  not  be  reached  from  the 
ground.  Numerous  fruits  which  had  fallen  from  the  tree  were  found  on  the 
ground  beneath  the  tree  and  around  the  bamboo,  but  no  Sibinia  larvae  were 
found  in  them. 

This  species  is  named  in  honor  of  Dr.  Henry  P.  Stockwell. 


New  Locality  Records 

Sibinia  (Microtychius)  altensis  Clark 

This  species  (probably  a  seed  predator),  previously  known  only  frorr 
the  male  holotype  from  Trece  Aguas,  Alta  Verapaz,  Guatemala  (Clark 
1978:186),  is  now  represented  by  two  additional  specimens,  a  male  and  a  fe¬ 
male,  collected  July  16,  1976  at  Cerro  Campana,  Panama  Province,  Pan 
ama  (specimens  in  the  U.S.  National  Museum  of  Natural  History).  The  hosl 
plant  remains  unknown.  The  specimens  were  collected  a  few  meters  frorr 
the  spot  where  a  specimen  of  the  closely  related  S.  tropidorhyncha  was  col 
lected  on  the  same  day. 

The  Panamanian  S.  altensis  specimens  differ  slightly  from  the  holotype 
They  are  larger  (male  2.60  mm,  female  2.65  mm  in  length;  male  1.60  mm 
female  1.55  mm  in  width);  the  eye  is  less  prominently  raised  and  more  con 
vex;  the  dorsomedian  rostral  carina  is  well  developed;  the  pronotum  i: 
evenly  convex  in  anterior  view;  the  fulvous,  ferruginous,  and  fuscous  scale: 
on  the  pronotum  and  elytra  are  more  distinctly  differentiated;  and  ova 
white  scales  are  lacking.  Features  which  characterize  the  previously  un 
known  female  (Figs.  5-6)  are:  rostrum  (Fig.  5),  distinctly  tapered  from  bas< 
to  tip  in  dorsal  view,  prominently  rounded  at  extreme  base  and  feebl; 
curved  just  distad  of  base  to  tip  in  dorsal  profile;  length  of  rostrum  0.93 
pronotum  length;  distal  portion  of  rostrum  relatively  long,  41%  of  tota 
rostral  length;  sternum  5  flat  medially,  posterior  margin  of  segmen 
straight;  spiculum  ventrale  (Fig.  10);  spermatheca  (Fig.  13). 
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Sibinia  (Microtychius)  tropidorhyncha  Clark 

This  seed  predator  was  previously  known  only  from  the  male  holotype 
and  female  allotype  from  Cerro  Campana,  Panama  Province,  Panama 
(Clark  1978:184).  A  single  male  (in  U.S.  National  Museum)  was  taken  at 
the  same  locality  on  July  16,  1976.  The  host  plant  remains  unknown. 

Sibinia  (Microtychius)  peruana  Pierce 

Two  specimens  (in  U.S.  National  Museum)  were  taken  on  Mimosa  pigra, 
the  known  host,  87  km  E  David,  Chiriqui  Province,  and  five  additional  speci¬ 
mens  (also  in  the  U.S.  National  Museum)  were  taken  on  the  same  plant  at 
1  km  E  Bejuco,  Panama  Province.  The  probable  bud  predator  was  previ¬ 
ously  known  from  Mexico,  Guatemala,  Honduras,  Costa  Rica,  Peru,  Para¬ 
guay,  Brazil,  and  Argentina  (Clark  1978). 

Sibinia  (Microtychius)  aurifera  Clark 

Previously  known  from  El  Cermeno,  Canal  Zone  (Clark  1978:193),  this 
bud  predator  is  now  known  from  a  male  (in  the  U.S.  National  Museum) 
from  5  mi.  NW  Gamboa,  Canal  Zone.  It  was  taken  by  fogging  the  canopy 
with  malathion  on  October  24,  1975,  by  H.  P.  Stockwell.  Its  host  remains 
undetermined. 


Evolutionary  Considerations 

The  new  Panamanian  species,  S.  stockwelli  and  S.  guaymi,  may  be  as¬ 
signed,  the  first  with  greater  confidence,  to  the  rotundata-suturalis  stock. 
This  paraphyletic  group  of  bud  predators  and  seed  predators  is  discussed  by 
Clark  (1978:332-333,  Fig.  444).  The  group  contains  S.  rotundata,  S.  calvata, 
S.  ti  opidorhyncha,  and  S.  aurifera,  all  previously  known  from  Panama, 
S.  altensis,  newly  recorded  from  Panama  and  known  previously  only  from 
Guatemala,  and  10  additional  species  from  North,  Central,  and  South 
America.  Known  hosts  of  the  weevils,  species  of  the  mimosoid  genera  Cal- 
lianclra  and  Lysiloma,  belong  to  the  mimosoid  tribe  Ingaeae.  If  the  suspected 
association  of  S.  stockwelli  with  Inga  edulis  (also  Ingaeae)  is  correct,  the 
hypothesis  of  an  ancestral  association  of  the  stock  with  the  Ingaeae  is 
strengthened.  Relationships  of  the  species  within  the  stock  are  poorly  known 
because  very  few  good  apotypic  character  states  are  known.  In  fact,  most  of 
the  hypothesized  relationships  assume  loss  of  the  so-called  “Itychus  char¬ 
acters  ,  plesiotypic  features  which  characterize  a  paraphyletic  group  called 

the  “Itychus  stock”  (see  Clark  1978:325). 

Like  S.  rotundata,  S.  stockwelli  retains  several  “Itychus  characters”,  in¬ 
cluding  the  strongly  convex  pronotum  and  elytra,  prominently  raised, 
flattened  eyes,  and  the  dorsal  emargination  and  lateral  expansion  of  the 
anterior  margin  of  the  pronotum.  A  sister-group  relationship  between  S. 
otundata  and  S',  stockwelli  is  inferred  on  the  basis  of  overall  similarity  and 

shared  possession  of  a  prominent  patch  of  dark  scales  on  the  sutural  inter¬ 
spaces. 

As  indicated  in  the  discussion  of  the  species,  S.  guaymi  closely  resembles 
S.  calvata  and  S.  barberi.  However,  since  the  male  of  S.  guaymi  is  unknown 
and  all  three  of  these  species  are  probable  bud  predators,  it  is  difficult  to 
propose  a  more  precise  hypothesis  of  relationships  between  the  species.  In 
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Sibinia,  bud  predators  have  reduced  or  simplified  structural  features  (Clark 
1978:327). 

The  spermatheca  of  S.  altensis  (Fig.  13)  has  what  appears  to  be  a  double 
spermathecal  duct  like  that  of  S.  hispaniolae  Clark  (see  Clark  1978.  Fig. 
307).  There  is  no  other  indication  of  relationship  between  these  two  species, 
however,  and  no  change  in  the  hypothesized  relationship  of  S.  a Itensis  to  the 
other  members  of  the  rotundata-suturalis  stock  is  proposed. 
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BOOK  REVIEW 

Classification  of  the  Coleoptera  of  North  America,  by  J.  L.  LeConte  and  G.  H. 
Horn.  1883  (A  1978  reprint  of  Smithsonian  Miscallaneous  Collections,  507,  which 
appeared  in  1883).  Arno  Press  Inc.,  A  New  York  Times  Company,  Three  Park  Avenue, 
New  York,  NY  10016.  Hardbound,  567p.,  $35.00. 

Coleopterists  owe  a  debt  of  gratitude  to  Arno  Press  Inc.  for  reprinting  this  ven¬ 
erable  classic  which  was  originally  published  by  the  Smithsonian  Institution  almost 
a  century  ago.  Long  out  of  print,  it  is  now  available  to  those  who  may  simply  want 
it  to  be  a  part  of  their  library  and  also  to  those  workers  who  still  find  it  useful  in 
their  research.  According  to  Arnold  Mallis  .  .  .  “LeConte  is  indeed  our  greatest  co- 
leopterist,  not  because  he  named  almost  five  thousand  species  of  beetles,  but  because 
he  showed  their  systematic  relationships  and  pointed  the  way  to  the  scientific  classi¬ 
fication  of  American  insects.”  One  need  only  refer  to  the  literature  citations  in  The 
Coleopterists  Bulletin  issued  during  1977  and  1978  to  find  that  the  19th  Century  pub¬ 
lications  of  LeConte  and  of  Horn  are  of  importance  to  current  coleopterists.  The 
pages  are  of  good  quality,  the  binding  is  sturdy,  and  the  cover  is  attractive.  Students 
of  coleopterology  would  do  a  service  to  their  field  of  science  by  advising  their  li¬ 
braries  to  obtain  copies  of  this  excellent  reprint  while  it  is  available. 


-P.P.S. 
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OCCURRENCE  OF  TRIOZOCERA  MEXICANA  PIERCE 
(STREPSIPTERA:  CORIOXENIDAE)  IN  OKLAHOMA, 
WITH  A  BRIEF  REVIEW  OF  THIS  GENUS  AND  SPECIES 

William  D.  Shepard 

Department  of  Zoology,  University  of  Oklahoma, 

Norman,  OK  73019 

Abstract 

This  species  is  recorded  from  light  trap  collections  in  Norman,  Cleve¬ 
land  County,  Oklahoma,  with  a  peak  abundance  in  July  and  August.  Notes 
on  surface  structure  as  shown  with  SEM  are  given. 


Systematics 

Triozocera  mexicana  was  described  by  W.  Dwight  Pierce  (1909)  from 
two  specimens  collected  at  Cordoba,  Vera  Cruz,  Mexico.  He  placed  the  new 
species  in  the  family  Mengeidae,  the  most  primitive  group  of  strepsipterans. 
Pierce  (1911)  added  another  species  to  the  genus,  T.  texana.  This  second  spe¬ 
cies  was  represented  by  a  single  specimen  taken  at  Victoria,  Texas.  Some 
confusion  in  distinguishing  the  two  species  apparently  existed  as  Pierce  used 
different  sets  of  characters  to  separate  them  in  subsequent  papers.  After  ex¬ 
amination  of  the  types,  Richard  Bohart  (1940)  decided  that  the  differences 
noted  by  Pierce  were  artifacts  produced  during  mounting  and  that  there  was 
only  a  single  species.  He  declared  T.  texana  the  junior  synonym.  Even 
Pierce  (1918)  mentioned  that  some  of  the  specimens  were  mounted  in  a  way 
that  made  accurate  illustrations  difficult.  This  confusion  was  undoubtedly 
a  result  of  the  small  number  of  specimens  (3)  available  to  Pierce  for  study. 
Bohart  also  placed  the  genus  in  Mengeidae  but  noted  that  Triozocera  was 
distinct  from  the  other  three  genera  then  in  the  family.  Also,  he  thought  the 
East  African  Corioxenos  to  be  closely  related  but  could  not  reconcile  dif¬ 
ferences  in  antennae  and  tarsi.  Most  American  entomological  texts  con¬ 
tinue  to  present  this  classification. 

Esaki  and  Miyamoto  (1958)  suggested  that-  Triozocera  and  Corioxenos 
formed  a  natural  group  and  that  Callipharixenos  and  Chrysocorixenos 
would  have  close  affinities  when  better  known.  These  4  genera  were  placed 
in  the  family  Callipharixenidae.  Later,  Carvalho  (1961)  grouped  Triozocera 
with  Corioxenos,  Dundoxenos  and  Callipharixenos  as  the  subfamily  Calli- 
pharixeninae  of  the  family  Mengeidae,  based  on  the  presence  of  lateral 
tarsal  sensillae  and  reduction  of  the  fifth  tarsal  segment.  In  the  latest 
move,  E.  F.  Riek  (1970)  erected  the  new  family  Corioxenidae  for  Triozocera 
and  Corioxenos. 

Morphology 

The  structure  of  several  Oklahoma  specimens  has  been  examined  with 
scanning  electron  microscopy  and  standard  light  microscopy.  Notes  on  the 
general  structure  are  offered  here  in  an  abbreviated  form  to  complement 
previous  descriptions.  Microtrichia  cover  the  general  body  surface,  giving  a 
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Figs.  1-7,  Triozocera  mexicana :  1,  Head  and  thorax;  2,  Head;  3,  Antennae; 
4,  Maxillary  palpi;  5,  Antennal  surface;  6,  Fourth  antennal  sensillum; 
7,  Oral  area. 


fuzzy  appearance  (Figs.  2,  7,  8  and  12).  The  mesothorax  is  arched  with  the 
elytra  held  upright  (Fig.  1).  The  unstalked,  comparatively  large  eyes  have 
15  ommatidia  (Figs.  1  and  2).  Khalaf  (1968)  counts  16  ommatidia  in  Louisi¬ 
ana  specimens  arranged  in  2  concentric  circles  around  1  central  omma- 
tidium.  Fifteen  ommatidia  are  found  in  the  eye  of  T .  paulistana  (Kogan  1958) 
and  20-21  in  that  of  T.  macroscyti  (Esaki  and  Miyamoto  1958).  Although 
the  eye  is  not  described  for  T.  maxi,  illustrations  show  17  ommatidia  on 
the  dorsal  half  of  each  eye  (Fox  and  Fox  1964).  This  would  indicate  a  tai 
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Figs.  8-12,  Triozocera  mexicana :  8,  Mesothorax;  9,  Second  and  third 
tarsal  sensillae;  10,  Fourth  and  fifth  tarsomeres;  11,  Aedeagus  in  closed 
position;  12,  Abdominal  sternites  and  extended  aedeagus. 


greater  number  for  the  whole  eye  than  in  other  species  of  Triozocera.  In  con¬ 
trast,  Kritsky  et  al.  (1977)  count  40-50  ommatidia  per  eye  in  Xenos  peckii 
and  Wachmann  (1972)  illustrates  even  more  for  Sty  lops  sp.  The  microtrichia 
surrounding  the  ommatidia  in  T.  mexicana  project  out  further  than  in  most 
strepsipterans.  Branched  and  unbranched  microtrichia  and  rounded  sensory 
structures  cover  the  antennal  surface  (Figs.  1-6).  These  sensory  structures 
appear  apically  concave  in  scanning  micrographs,  but  Brandenburg  and 
Matuschka  (1976)  have  shown  them  to  be  apically  domed.  Recent  works 
(Brandenburg  and  Matuschka  1976;  Slifer  1977)  with  species  of  Stylops  have 
demonstrated  histologically  that  these  are  chemoreceptors  related  to  sen- 
silla  placodea.  The  large,  round  sensillum  at  the  base  of  the  fourth  an¬ 
tennal  segment,  as  described  by  Bohart  (1940)  and  Riek  (1970),  is  located 
on  the  anterior  surface  near  the  eyes  (Fig.  6).  It  is  a  group  of  blunt  pegs  and 
similar  to  a  pit  peg  organ,  a  form  of  long  distance  chemoreceptor.  Of  the 
mouthparts,  only  the  maxillary  palpi  remain  (Figs.  2  and  4).  They  are  2- 
segmented  with  the  first  lobed  apically  and  almost  surpassing  the  second. 
Khalaf  (1968)  notes  that  they  are  darker  than  the  antennae.  Esaki  and  Miya¬ 
moto  (1958)  and  Fox  and  Fox  (1964)  interpret  these  structures  as  the  max- 
Ulae  plus  1-segmented  palpi.  The  oral  area  is  covered  with  scales  (Fig.  7). 
Lampaniform  receptors  were  found  on  the  basal  sclerites  of  the  wings  but 
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not  on  the  elytra.  However,  Askew  (1971)  reports  that  they  are  found  on  the 
elytra  in  other  species.  The  fore  and  middle  coxae  are  elongate  and  sub¬ 
equal  to  the  femur.  The  forelegs  resemble  those  of  mantids  and  perhaps 
are  used  to  retain  position  on  the  female’s  host  during  copulation.  All  tarsi 
are  pentamerous  with  the  fourth  tarsomere  lobed  and  extending  well  be¬ 
yond  the  base  of  the  fifth  (Fig.  10).  Riek  (1970)  maintains  that  the  fourth  is 
the  last  functional  tarsomere  in  this  genus  although  the  fifth  appears  of 
sufficient  size  to  be  functional  in  Oklahoma  specimens.  Illustrations  of 
T.  paulistana  (Kogan  1958),  T.  maxi  (Fox  and  Fox  1964)  and  T.  macroscyti 
(Esaki  and  Miyamoto  1958)  also  indicate  a  tarsomere  of  functional  size. 
The  second  and  third  tarsomeres  of  all  legs  bear  platform-like  sensillae 
(Fig.  9).  Although  they  appear  slightly  concave,  this  may  be  an  artifact  as 
with  the  antennal  sensillae.  The  terminal  claws  are  all  double  and  small. 
The  unhooked  aedeagus  is  shallowly  sinuate  and  acicular.  It  is  folded  for¬ 
ward  atop  the  abdomen  and  covered  apically  when  not  extended  (Fig.  11). 
On  the  ventral  surface  of  the  abdomen  is  a  sagittal  groove  and  the  sternites 
are  buckled  to  form  pockets  in  which  there  are  additional  microtrichia  (Fig. 
12). 

The  female  has  been  described  and  illustrated  by  Johnson  (1973)  but 
the  triungulin  is  as  yet  unknown.  Carvalho  (1956,  1961)  illustrates  both 
for  the  genus  in  his  works  on  Angolan  strepsipterans  as  do  Esaki  and  Miya¬ 
moto  (1958)  for  T.  macroscyti  from  Japan. 

Life  History 

The  host  of  T.  mexicana  in  Georgia  was  determined  as  Pangeus  bilineata 
(Hemiptera:Cydnidae)  by  Johnson  (1973).  However,  dissection  of  over  50 
Pangeus  taken  at  the  same  time  as  Oklahoma  specimens  of  T.  mexicana  re¬ 
vealed  no  evidence  of  parasitism.  Cynids  are  used  as  hosts  by  foreign  species 
of  Triozocera  (Carvalho  1956;  Esaki  and  Miyamoto  1958).  Females,  which 
remain  endoparasitic,  exsert  the  cephalothorax  through  the  membrane  be¬ 
tween  the  second  and  third  abdominal  tergites  (Johnson  1973).  Males 
emerge  from  their  hosts  and  fly  about  seeking  the  females  in  their  hosts. 

Since  male  strepsipterans  rarely  live  for  more  than  1  day,  periods  of 
collections  correspond  to  periods  of  emergence.  In  Norman,  Oklahoma, 
males  have  been  taken  between  May  and  September  with  the  greatest  num¬ 
bers  obtained  between  the  last  week  of  July  and  the  third  week  of  August 
(Table  I).  Meadows  (1967)  collected  the  greatest  numbers  in  Florida  during 
July.  In  Louisiana,  Khalaf  (1968)  records  collections  from  April  through 
mid  November  with  a  peak  in  July  and  August.  Khalaf  (1969)  also  has 
taken  T.  mexicana  in  Mississippi  from  April  to  September.  Parasitized  cyd- 
nids  have  been  found  by  Johnson  (1973)  in  May  and  August.  T.  macroscyti 
males  occur  from  May  to  June  in  Japan  (Esaki  and  Miyamoto  1958).  The 
attraction  of  males  to  light  is  well  documented  (Pierce  1911;  Carvalho 
1956;  Fox  and  Fox  1964;  Meadows  1967;  Maldonado  and  Navarro  1967; 
Khalaf  1968,  1969;  Johnson  and  Sperka  1972;  Johnson  1973).  Thus,  most 
collections  have  been  made  with  light  traps,  usually  incidental  to  some 
other  survey.  Riek  (1970)  feels  that  this  attraction  to  lights  is  evidence  that 
Triozocera  males  either  emerge  in  the  late  afternoon  or  have  an  adult  life 
span  of  more  than  1  day.  However,  nocturnal  activity  plus  an  attraction  to 
lights  may  well  be  related  to  cydnids  being  the  host  and  their  attraction  to 
lights. 
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The  sudden  appearance  and  increase  of  the  Oklahoma  specimens  (1975-2, 
1976-160,  1977-377)  is  rather  puzzling.  All  light  trap  collections  between 
April,  1975  and  November,  1977  were  examined  by  me,  so  I  think  that  almost 
all  specimens  collected  were  separated  from  the  other  insects.  T.  mexicana 
was  apparently  not  taken  in  the  previous  4  years  of  light  trapping.  Num¬ 
bers  of  Pangeus  taken  in  the  traps  showed  no  corresponding  increase  and 
most  of  the  traps  were  in  the  same  locations  from  1975  to  1977.  Further¬ 
more,  no  specimens  of  this  strepsipteran  were  found  in  the  entomological 
collections  of  The  University  of  Oklahoma  or  Oklahoma  State  University. 

The  distribution  of  T.  mexicana  is  presently  the  southeastern  United 
States  west  to  Oklahoma  and  south  to  Mexico,  Cuba  and  Puerto  Rico,  co¬ 
inciding  with  the  distribution  of  the  only  known  host,  Pangeus  bilineata 
(Johnson  1973).  A  single  additional  specimen  is  recorded  from  the  Philip¬ 
pine  Islands  (Carvalho  1956)  but  it  may  have  been  identified  as  T.  mexicana 
when  the  genus  was  monotypic.  The  distribution  of  the  various  other  species 
of  Triozocera  is  as  follows:  T.  africana  Carvalho,  Angola;  T.  dundoana 
Carvalho,  Angola;  T.  gigantea  Carvalho,  Angola;  T.  macroscyti  Esaki  and 
Miyamota,  Japan;  T.  maxi  Fox  and  Fox,  Liberia;  T.  paulistana  Kogan, 
Brazil;  T.  spp.  (six  undescribed  species),  Australia. 


Table  I.  Monthly  distribution  of  Triozocera  mexicana  males  collected 
in  Oklahoma  between  1975  and  1977. 


Days 

May 

Jun 

Jul 

Aug 

Sep 

1-7 

1 

2 

0 

85 

2 

8-14 

0 

1 

0 

95 

0 

15-21 

5 

0 

0 

57 

0 

22-31 

0 

0 

258 

26 

0 
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Abstract 

Coprophilus  castoris  new  species,  is  described  from  Quebec,  and  New 
Brunswick,  Canada,  and  New  York  state.  Adults  of  the  new  species  are  com¬ 
pared  with  those  of  the  Palearctic  species  Coprophilus  striatulus  (Fabricius) 
and  a  key  is  presented  for  identification  of  the  two  North  American  species 
of  the  genus  and  C.  striatulus.  The  latter  species  is  removed  from  the  list  of 
species  known  from  North  America. 


In  1967,  while  collecting  staphylinids  from  inside  beaver  lodges,  I  found 
one  female  of  a  species  which  I  tentatively  identified  as  Coprophilus  striatu¬ 
lus  (Fabricius).  Recently,  Mr.  Richard  Sexton  submitted  a  large  number  of 
staphylinids  from  beaver  lodges  for  identification,  including  two  additional 
specimens  of  this  striking  species.  Also,  Mr.  Anthony  Davies  collected  an 
additional  specimen  from  southern  New  Brunswick  by  evening  sweeping. 

A  comparison  of  these  specimens  with  specimens  of  C.  striatulus  from 
Europe  indicated  that  the  specimens  from  beaver  lodges  were,  in  fact,  a  dis¬ 
tinct  species.  This  was  confirmed  by  examination  of  the  male  genitalia.  On 
the  basis  of  this  discovery  and  on  examination  of  the  specimens  on  which  the 
only  published  record  of  C.  striatulus  from  North  America  was  based  (Fau- 
vel  1878)  the  following  new  species  is  described  and  C.  striatulus  is  removed 
from  the  list  of  North  American  species. 

Adults  of  the  genus  Coprophilus  may  be  readily  recognized  by  the  char¬ 
acteristic  habitus  of  the  genus  (Fig.  1)  or  by  using  the  key  and  excellent  re¬ 
vision  of  Herman  (1970). 

Coprophilus  castoris  Campbell,  new  species 

Figs.  1-3 

Moderately  narrowly  elongate;  dark  brunneous  to  piceous,  mouthparts,  legs, 
elytra  brunneotestaceous  to  brunneous;  surface  shining,  sparsely  punctate.  Length 
5.1-6.8  mm;  width  1.6-1. 8  mm. 

Head  quadrate  (across  eyes),  distinctly  narrower  than  pronotum  (ratio  1:1.2  to 
1.3),  surface  with  pair  of  moderately  deep,  oval  impressions  between  antennal  inser¬ 
tions,  faint  transverse  impression  between  posterior  margin  of  eyes;  surface  densely, 
coarsely,  rugosely  punctate  on  underside  and  on  temple  behind  eye,  becoming  more 
sparsely  punctate  on  vertex  and  very  sparsely,  irregularly  punctate  on  frons;  punc¬ 
tures  on  vertex  separated  by  distance  approximately  equal  to  or  slightly  greater 
than  diameter  of  puncture;  eyes  glabrous,  strongly  convex  and  prominent,  ranging 
from  slightly  shorter  than  to  equal  in  length  to  temples;  temples  straight,  slightly 
converging  posteriad;  glabrous  dorsally  except  for  three  short  setae  along  inner 


'  Castor  canadensis  Kuhl. 
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Figs.  1-2,  Aedeagus  of  Coprophilus  castoris;  1,  internal  sac  inverted; 
2,  internal  sac  everted;  a,  ventral  view;  b,  lateral  view. 
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margin  of  each  eye  and  one  seta  on  each  side  of  clypeus;  gular  sutures  slightly  di¬ 
vergent  basally.  Antenna  with  basal  six  segments  lacking  short,  dense,  recumbent 
pubescence;  ratio  of  lengths  of  segment  1-11  as  follows:  2.2:  1.0:  1.5:  1.2:  1.0:  0.9:- 
1.1:  1.2:  1.2:  1.3:  2.1;  segments  7-10  slightly  transverse,  width  of  segment  6  1.3  times 
and  of  segment  10  1.1  times  length.  Maxillary  palpus  with  basal  segment  very  short, 
ratio  of  lengths  of  segments  2-4  as  follows:  1.2:  1.0:  1.7.  Mentum  and  submentum 
moderately  densely,  evenly  punctate. 

Pronotum  1.2  times  wider  than  long,  0.9  times  as  wide  as  elytra  at  base;  surface 
with  impressions  as  follows:  midline  with  narrow,  short  impression  medially,  a  large, 
oval,  moderately  deep  impression  on  each  side  of  midline  near  base,  a  small 
shallow,  circular  impression  at  middle  near  each  lateral  margin,  and  a  small  im¬ 
pression  on  each  basal  angle;  disc  irregularly  punctate,  densely,  almost  contigu¬ 
ously  punctate  in  impressions,  impunctate  along  midline  in  basal  fourth,  elsewhere 
punctures  separated  by  distance  2  to  3  times  as  great  as  their  diameter;  widest  at  an¬ 
terior  fourth,  sides  broadly  rounded  to  apex,  straight  or  slightly  sinuate,  strongly 
converging  to  base;  lateral  margins  slightly  crenulate;  basal  and  apical  margins 
with  a  row  of  short,  evenly  spaced  setae;  surface  smooth,  without  microsculpture  or 
rugosity,  with  a  few  short,  scattered  setae  near  margins.  Prohypomeron  sparsely, 
coarsely  punctate  with  most  punctures  near  inner  margin.  Prosternum  rugose,  not 
medially  carinate. 

Scutellum  coarsely,  moderately  densely  punctate.  Elytra  moderately  elongate, 
approximately  1.7  times  longer  (from  base)  than  pronotum;  sides  straight,  gradu¬ 
ally  diverging  from  base  to  broadly  rounded  apical  angles;  surface  with  six  rows  of 
punctures  in  impressed  striae,  deflexed  sides  before  epiplural  ridge  with  an  irregu¬ 
lar  row  of  punctures;  apical  portion  of  elytra  lacking  impressed  striae,  surface 
slightly  rugose;  elytral  epipleuron  finely,  sparsely  punctate. 

Mesosternum  with  surface  densely,  coarsely  granulate,  opaque.  Metasternum 
with  surface  smooth,  shining,  sparsely  punctate  except  sides  finely  rugose  and  more 
densely  punctate.  Metepisternum  with  surface  finely  rugose,  moderately  coarsely, 
sparsely  punctate. 

Abdomen  with  segments  3-6  becoming  gradually  wider  approaching  apex;  tergites 
finely  reticulate,  with  only  scattered  punctures;  inner  laterosclerites  impunctate, 
outer  laterosclerites  moderately  densely,  irregularly  punctate,  finely  pubescent; 
sternites  with  surface  finely  reticulate,  with  sparse,  fine  scattered  punctures,  punc¬ 
tures  and  reticulation  becoming  coarser  and  denser  on  sides,  sides  of  sternite  3 
densely  punctate  and  coarsely  reticulate  with  distinct  fine  pubescence. 

Male.  Metacoxa  with  small  tubercle  on  outer  margin  near  apex;  metatrochanters 
simple.  Apical  margin  of  tergite  8  broadly,  evenly  concave.  Apical  margin  of  ster¬ 
nite  8  shallowly  concave  medially.  Median  sclerite  of  ninth  sternum  with  basal 
margin  shallowly  emarginate.  Aedeagus  (Fig.  1)  1.1  mm  long;  parameres  moder¬ 
ately  long  and  broad,  spatulate,  with  apex  narrowly  rounded;  median  lobe  extend¬ 
ing  to  near  middle  of  parameres,  venter  distinctly  carinate  along  midline  in  apical 
half;  internal  sac  distinctive,  heavily  sclerotized;  details  of  evaginated  internal  sac 
as  in  Fig.  2. 

Female.  Metacoxa  without  lateral  tubercle.  Apical  margin  of  sternite  8  strongly 
convex  or  almost  angulate  medially. 

Types.  Holotype,  male,  with  labels  as  follows:  hutte  a  castor/LAC  FORTUNE, 
PARC  GATINEAU,  Que.  6.IX.1976.  R.  Sexton,  Touraine,  Que. /HOLOTYPE 
[male]  Coprophilus  castoris  desig.  1978.  J.  M.  Campbell,  CNC  No.  15594. 

Allotype,  female  with  labels  as  follows:  QUE.,  1  mi.  SW  Meach  Lake,  Gatineau 
Pk.,  9.XI.1967,  J.  M.  Campbell/ Berlese  sample  ex  lining  of  deserted  beaver  lodge/ 
ALLOTYPE  female  Coprophilus  castoris  design.  1978.  J.  M.  Campbell,  CNC  No. 
15594.  Both  holotype  and  allotype  are  in  the  Canadian  National  Collection,  Ot¬ 
tawa. 

Paratypes  7,  in  the  American  Museum  of  Natural  History,  New  York,  the  Canadian 
National  Collection,  Ottawa,  the  private  collection  of  Mr.  Richard  Sexton,  Tour- 
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Fig.  3,  Habitus  of  Coprophilus  castoris 
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aine,  Quebec,  and  the  collection  of  the  Museum  of  Comparative  Zoology,  Harvard 
University,  Cambridge,  Massachusetts. 

Distribution  and  Records.  Coprophilus  castoris  is  known  from  New  Brunswick 
and  southwestern  Quebec,  Canada  and  New  York  state.  Specimens  have  been  col¬ 
lected  in  March,  May,  September  and  November. 

CANADA:  Country  label  only,  LeConte  Coll.  (MCZ)  1;  Country  label  only, 
Horn  Coll.  (MCZ)  1.  New  Brunswick :  St.  Andrews,  Gibson  Lake  Area,  13  May, 
1978.  A.  Davies  (CNC)  1.  Quebec :  Lac  Fortune,  Parc  Gatineau,  6  September  1976, 
R.  Sexton  (CNC,  RSC)  2;  1  mi  SW  Meach  Lake,  Gatineau  Park,  9  November  1967, 
J.  M.  Campbell  (CNC)  1;  Montreal,  9  May,  Liebeck  Coll.,  H.  C.  Fall  Collection 
(MCZ)  2. 

UNITED  STATES:  New  York:  Ithaca,  23  March  1966,  M.  A.  Deyrup  (AMNH)  1. 

Remarks.  Adults  of  Coprophilus  castoris  are  similar  to  those  of  the 
Palearctic  species  C.  striatulus  (Fabricius).  Specimens  of  C.  striatulus  may 
be  easily  distinguished  by  having  the  transverse  groove  across  the  head  at 
the  level  of  the  posterior  margin  of  the  eyes  deeper  and  much  more  distinct, 
the  frons  along  the  anterior  margin  of  the  groove  raised  and  impunctate, 
the  eyes  very  finely  pubescent,  the  median  impression  of  the  pronotum 
longer  and  deeper  extending  forward  almost  to  the  anterior  margin,  the  side 
margins  of  the  pronotum  more  coarsely  and  distinctly  crenulate,  the  pos¬ 
terior  portion  of  the  elytra  much  more  coarsely  and  distinctly  rugose,  the 
elytral  epipleura  moderately  coarsely,  densely  punctate,  and  by  having 
the  abdominal  sternites  coarsely  and  densely  punctate  throughout. 

The  only  other  species  of  this  genus  known1 2  from  North  America  is  C. 
sexualis  Leech.  Adults  of  this  species  differ  from  those  of  castoris  by  the 
smaller  size  (length  less  than  5.0  mm),  the  complete  lack  of  a  transverse 
impression  between  the  posterior  margins  of  the  eyes,  the  more  elongate 
pronotum  (1.1  times  wider  than  long),  which  ranges  from  slightly  narrower 
than  to  equal  in  width  to  head,  and  by  the  highly  modified  male  posterior 
trochanter  (see  Leech  1939  for  illustration). 

Fauvel  (1878)  reported  the  occurrence  of  C.  striatulus  from  North  Amer¬ 
ica.  He  did  not  examine  any  specimens  of  the  species  but  based  his  record  on 
the  presence  of  one  example  from  Canada  in  the  LeConte  collection.  I  have 
examined  this  specimen  (a  male)  and  find  it  identical  to  the  specimens  col¬ 
lected  from  beaver  lodges  and  definitely  not  conspecific  with  specimens  of 
C.  striatulus  from  Europe.  All  subsequent  references  to  the  occurrence  of 
C.  striatulus  in  North  America  are  based  on  the  Fauvel  record. 

The  three  specimens  of  C.  castoris  collected  in  Gatineau  Park  were  col¬ 
lected  by  either  sifting  or  immersing  the  contents  of  beaver  lodges  in  water. 
This  habitat  has  been  intensively  collected  in  the  Gatineau  area  of  Quebec 
by  myself  and  Mr.  Sexton  and,  to  date,  only  three  individuals  of  the  species 
have  been  collected.  The  rarity  of  this  species  in  this  habitat  probably  indi¬ 
cates  that  it  is  not  restricted  to  beaver  lodges  but  only  incidentally  occurs 
there. 

The  following  key  to  the  North  American  Coprophilus  includes  the 
Palearctic  species  C.  striatulus  even  though  it  is  not  known  to  occur  in 
North  America.  It  is  included  only  because  it  has  been  recorded  from  North 
America  in  the  literature. 


1  Coprophilus  vandykei  Hatch  was  removed  from  the  subfamily  Oxytelinae  to  the  genus 

Vicelva  (Phloeocharinae)  by  Moore  (1974). 
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Key  to  North  American  species  of  Coprophilus 

1.  Length  less  than  5.0  mm;  head  without  trace  of  transverse 
groove  between  posterior  margins  of  eyes;  head  nearly  as  wide 
as  or  wider  than  pronotum;  male  metatrochanter  greatly 
elongate;  known  from  southern  British  Columbia  C.  sexualis  Leech 
1'.  Length  greater  than  5.1  mm;  head  with  faint  or  distinct  trans¬ 
verse  impression  between  posterior  margins  of  eyes;  head  dis¬ 
tinctly  narrower  than  pronotum;  male  metatrochanter  not 
modified .  2 

2(1').  Apical  portion  of  elytra  coarsely  rugose;  elytral  epipleura 
moderately  coarsely,  densely  punctate;  abdominal  sternites 
densely,  coarsely  punctate  throughout;  median  impression  of 
pronotum  extending  almost  to  anterior  margin;  Palearctic 

species  . [C.  striatulus  (Fabricius)] 

2'.  Apical  portion  of  elytra  slightly  rugose;  elytral  epipleura 
finely,  sparsely  punctate;  abdominal  sternites  finely  sparsely 
punctate  medially,  punctures  becoming  denser  and  coarser 
laterally;  median  impression  of  pronotum  extending  anteriad 
to  apical  fourth;  known  only  from  southern  Quebec,  New 
Brunswick,  and  New  York  state .  C.  castoris  m  sp. 
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FIRST  AND  FINAL  LARVAL  STAGES  OF  AMBLYCERUS 
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(FABRICIUS)  (COLEOPTERA:  BRUCHIDAE) 
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The  first  and  final  larval  instars  of  Amblycerus  acapulcensis  and  A. 
robiniae  are  described  and  compared  morphologically  and  ethologically. 
First  instar  characters  used  were  those  of  the  chaetotaxy,  head,  antennae, 
prothoracic  plate,  legs,  spiracles,  and  anal  sulcus.  Final  instar  characters 
used  were  those  of  the  antennae,  clypeolabrum,  epipharynx,  mandibles, 
maxillae,  labium,  legs,  spiracles,  and  anal  sulcus.  The  ovum,  oviposi- 
tional  behavior,  pupation,  and  post  emergence  activities  are  discussed. 


Larvae  of  the  seed  weevils  feed  primarily  within  the  seeds  of  leguminous 
plants.  However,  excepting  a  few  economic  forms,  the  activities  of  most 
bruchids  remain  unnoticed.  The  species  discussed  here  are  A.  acapulcensis, 
which  feeds  mostly  upon  native  Caesalpinia  cacalaco  Humb.  and  Bonpl., 
and  A.  robiniae,  which  feeds  on  native  and/or  cultivated  varieties  of  Gledit- 
sia  triacanthos  L. 

Larval  descriptions  are  of  significance  in  revealing  congruency  or  incon¬ 
gruency  within  the  adult  classification  scheme.  Moreover,  additional  infor¬ 
mation  on  ovipositional  behavior,  eggs,  larval  behavior,  and  pupation  will 
provide  substantial  intra-  and  interfamilial  phylogenetic  clues. 

Amblycerus  acapulcensis  Kingsolver 

First  instar  described  by  Pfaffenberger  and  Johnson  (1976). 

Characteristics  of  the  final  instar.  Body :  (See  Fig.  1  in  Pfaffenberger  1977)  length 
5.0  to  7.0  mm,  width  3.0  to  4.0  mm,  C-shaped,  robust;  each  succeeding  thoracic  seg¬ 
ment  increasing  in  diameter,  metathoracic  segment  of  greater  width  than  1st  abdom¬ 
inal  segment;  first  thru  5th  abdominal  segments  subequal,  segments  6-10  strongly 
tapered  posteriorly;  cuticle  white  or  faintly  yellow,  thoracic  pro-dorsum  with 
lateral,  comma-shaped,  lightly  pigmented,  sclerotized  areas;  setae  dense  and  con¬ 
spicuous  on  sternopleural  regions  becoming  sparse  and  inconspicuous  over  re¬ 
mainder  of  integument.  Head:  (See  Figs.  3  and  4  in  Pfaffenberger  1977)  retracted,  oval, 
dorso-ventrally  flattened,  ventral  surface  occupied  mostly  by  occipital  foramen; 
light  tan  coloration,  pigmentation  concentrated  in  and  around  mouthparts;  single, 
pigmented  ocellus  near  each  antennal  base,  situated  on  opposite  side  of  lyre-shaped 
epicranial  suture.  Antenna:  (Fig.  1)  located  near  base  of  mandible;  2  articulating, 
telescopic  segments;  basal  segment  retracting  within  tubular  projection  of  head  cap¬ 
sule,  rectangular  basal  segment  slightly  shorter  but  wider  than  distal  segment; 
apical  end  of  rectangular,  distal  segment  fringed  peripherally  with  single  row  of 
narrow,  elongate,  sclerotized  projections;  projections  surround  single  elongate  seta 
and  single  sensilla  basiconicum;  setal  length  approximates  that  of  distal  segment 
while  subtending  sensillum  is  about  1/3  as  long  as  seta.  Clypeolabrum:  (Fig.  2) 
lightly  pigmented;  clypeal  portion  horizontally  rectangular  with  seta  and  proximo- 
medial  sensory  pore  located  at  extreme  latero-medial  edge;  labral  portion  with 
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Final  larval  instar  of  Amblycerus  acapulcensis :  1)  antenna;  2)  clypeo- 
labrum;  3)  epipharynx;  4)  mandible;  5)  maxilla;  6)  labium;  7)  leg; 
8)  spiracle. 
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convex,  distal  and  flattened,  proximal  borders;  clypeolabral  suture  overlapped 
by  transversely,  rectangular,  pigmented  area  whose  obtuse,  lateral  ends  project 
proximo-medially;  pigmented  area  supports  short  seta  in  each  disto-lateral  corner 
and  one  medial,  elongate  setal  pair;  single  sensory  pore  located  proximo-medial 
to  each  elongate  seta;  free  border  of  labral  portion  covered  with  dense  spinous  mat. 
Epipharynx :  (Fig.  3)  biconvex,  proximal  region  bearing  pair  of  semiquadrate  sclero- 
tized  plates;  epipharyngeal  groove  bordered  laterally  by  setal  triad;  medial  pair 
short,  broad,  sometimes  decurved,  lateral  seta  longer  and  narrow;  triad  bisected  by 
short,  dense  rows  of  spinous  processes;  distomedial  margin  with  6-crescentrically 
arranged,  elongate  blunt  setae  which  may  be  concealed  by  dense  spinous  mat  extend¬ 
ing  laterally  along  free  distal  margin.  Mandible :  (Fig.  4)  prognathous,  monocon- 
dylic,  cutting  surface  concave,  smooth  molar  surface.  Maxilla :  (Fig.  5)  with  cres¬ 
cent-shaped  cardo  bearing  short,  decurved  seta  at  distal  end,  cardo  pointed  at  both 
ends;  stipes  with  blunt  base,  bearing  23  elongate  setae  on  membranous  region;  pal- 
pifer  bearing  5  setae  in  membranous  region,  1  seta  in  sclerotized  region  approaching 
mala;  palpus  2-segmented,  basal  segment  flat  with  pair  of  setae  and  sensory  pores 
in  membranous  region,  setae  located  at  opposite  sides  of  distal  palpal  segment, 
apical  end  of  distal  segment  with  numerous  basiconic  sensillae;  mala  with  5  antero¬ 
medial,  peg-shaped  setae  and  6  latero-ventral,  stout,  pointed  setae.  Hypopharynx : 
without  sclerotized  plates.  Labium :  (Fig.  6)  submentum  with  lateral  ends  deflected 
anteriorly,  ends  nipple-shaped  and  bearing  pair  of  short,  sharp,  medially  located 
setae;  two  pairs  of  elongate  setae  located  laterally  in  membranous  region  between 
submentum  and  mentum;  mentum  urn-shaped,  bearing  pair  of  small  setae  near  base 
of  prong-like  anterior  projections;  glossae  fused,  supporting  sensory  pore  and  pair 
of  setae  at  end  of  each  projecting  arm.  Legs :  (Fig.  7)  distance  between  legs  increasing 
with  each  succeeding  segment,  directed  antero-medially;  3-segmented,  2nd  segment 
bearing  lateral  and  medial  seta,  basal  segment  with  1  postero-medial  and  3  lateral 
setae;  two  sensory  pores  located  along  antero-proximal  border  of  basal  segment. 
Spiracles:  (Fig.  8)  uniforous,  round,  mesothoracic  pair  enlarged;  atrial  orifice  with 
elaborate,  sclerotized,  branching  projections,  branches  nearly  obscuring  underlying 
atrium;  peritreme  scale-like  in  appearance.  Anus:  Y-shaped,  terminal. 

Material  Examined:  6  Final  instar  larvae,  Mexico.  6  mi  N  Los  Mochis,  Sinaloa, 
from  seeds  of  Caesalpinia  cacalaco  Humb.  and  Bonpl.,  collected  by  C.  D.  Johnson. 
Determined  by  association  with  reared  adults. 

Amblycerus  robiniae  (Fabricius) 

Characteristics  of  the  first  instar.  Body:  (See  Fig.  1  in  Pfaffenberger  and  Johnson 
1976)  length  1.0  mm,  width  0.4  mm,  width  greatest  in  thoracic  and  1st  abdominal  seg¬ 
ments,  remaining  segments  tapering  to  button-like  10th  segment;  cuticle  white  except¬ 
ing  prothoracic  plate  and  sclerotized  regions  of  appendages;  Chaetotaxy  similar  to 
A.  acapulcensis  (Fig.  11  and  33  in  Pfaffenberger  and  Johnson  1976).  Head:  as  described 
for  the  adult  of  A.  acapulcensis.  Antenna:  (Fig.  9)  single  segmented,  rectangular, 
bearing  large  distal  sensillum  basiconicum,  sensillum  half  as  long  as  antennal  seg¬ 
ment;  large,  stout,  seta,  whose  length  exceeds  length  of  antennal  segment,  emanating 
from  distal  third  of  segment.  Prothoracic  plate:  (Fig.  10)  (for  terminology  see  Pfaf¬ 
fenberger  and  Johnson  1976)  zygomorphic,  median  arms  with  1  tooth,  medial  border 
of  median  arm  confluent  with  same  border  of  posterior  arm  with  6  teeth.  Seta  num¬ 
ber  2  absent  (see  Fig.  22,  J  in  Pfaffenberger  and  Johnson  1976),  seta  1  and  3-5  aligned 
along  antero-median  aspects  of  plate.  Anterior  arms  ending  in  oval  patch  of  asperi¬ 
ties  which  surround  seta  1  and  sensory  pore,  an  additional  sensory  pore  located  be¬ 
tween  setae  1  and  3.  Legs:  (Fig.  11)  3-segmented,  each  pair  longer  than  preceding  pair; 
all  segments  bearing  internal,  flattened,  sclerotized  plate  along  anterior  margin 
of  segment;  3rd  segment  terminating  in  fleshy  (possibly  adhesive)  lobe  and  oppos¬ 
able,  C-shaped,  sclerotized  claw;  3  short  setae  encircle  3rd  segment  near  end  of  in¬ 
ternal  sclerotized  plate;  2nd  segment  with  1  medio-proximal  and  2  medio-distal, 
short  setae,  2  proximo-antero-lateral  and  1  disto-postero-lateral  sensory  pores; 
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First  instar  larva  of  Amblycerus  robiniae :  9)  antenna;  10)  prothoracic 
plate;  11)  leg;  12)  spiracle. 

distal  postero-lateral  surface  of  2nd  segment  bearing  elongate,  decurved  seta. 
Spiracles :  (Fig.  12)  biforous,  heart-shaped.  Anus:  Y-shaped,  terminal. 

Characteristics  of  the  final  instar.  (Except  where  designated  refer  to  description  of 
A.  acapulcensis).  Antenna :  (Fig.  13)  apical  end  of  distal  segment  with  numerous, 
short,  sharp  projections  subtending  elongate  seta  and  sensilla  basiconicum.  Clypeo- 
labrum :  (Fig.  14)  sclerotized  plate  overlapping  clypeolabral  suture  absent.  Epi- 
pharynx :  (Fig.  15)  proximal  portion  with  triangular,  sclerotized  plates.  Maxilla : 
(Fig.  16)  cardo  triangular  with  broad,  flat,  distal  end;  stipes  bearing  19-20  elongate 
setae  on  membranous  region;  palpifer  with  4  setae  in  membranous  region,  plate  of 
palpifer  with  2  short,  sharp,  dorso-lateral  setae;  mala  with  2  cone-shaped,  1  elon¬ 
gate,  blunt  and  4  elongate,  pointed  randomly  arranged  setae.  Hypopharynx :  (Fig. 
17)  with  2  obliquely  arranged,  rectangular-like,  sclerotized  plates.  Labium :  (Fig.  18) 
mentum  quadrate  with  truncate  base,  mental  setae  located  in  deep,  membranous 
clefts,  anterior  arms  bearing  pair  of  mediad  sensory  pores.  Legs :  (Fig.  19)  segments 
1  and  2  with  heavy,  internal,  sclerotized  plates  along  anterior  margin,  2nd  segment 
with  distolateral  seta.  Spiracles:  (Fig.  20)  atrial  orifice  with  few,  sclerotized,  non- 
branched  projections. 
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,  Final  larval  instar  of  Amblycerus  robiniae :  13)  antenna;  14)  clypeo- 
labrum;  15)  epipharynx;  16)  maxilla;  17)  hypopharynx;  18)  labium;  19)  leg; 
20)  spiracle. 
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Material  Examined:  14  first  instar  and  17  final  instar  larvae,  campus  of  Eastern 
New  Mexico  University,  from  seeds  of  Gleditsia  triacanthos  L.,  collected  by  G.  S. 
Pfaffenberger.  Determined  by  association  with  reared  adults. 


Discussion 

Cursory  examination  of  larvae  indicates  one  rather  than  two  species. 
Close  affinities  also  appear  among  the  adults  (Kingsolver  1975).  There  are, 
however,  some  very  basic  and  useful  morphological  differences.  The  most 
useful  differences  for  the  first  stage  larvae  occur  within  the  prothoracic 
plate  and  legs.  Figure  22,  J  in  Pfaffenberger  and  Johnson  (1976)  shows  that 
each  median  arm  of  A.  acapulcensis  bears  2  rather  than  a  single  tooth  (Fig. 
10)  and  that  actinomorphism  prevails  with  respect  to  tooth  number  (8-9)  on 
the  posterior  arms.  A.  robiniae  bears  a  consistent,  zygomorphic  number  of 
6.  The  number  of  setae  between  the  anterior  arms  also  differs,  with  5  pairs 
in  A.  acapulcensis  and  4  pairs  in  A.  robiniae.  Leg  characteristics  of  A.  ro¬ 
biniae  (Fig.  11)  not  found  in  A.  acapulcensis  (Fig.  23,  J;  Pfaffenberger  and 
Johnson  1976)  include  the  elongate  seta  at  base  of  proximal  segment,  T- 
shaped  internal  sclerite  and  crescent-shaped  sclerite  of  proximal  and 
middle  segments  respectively,  and  the  absence  of  setae  along  the  anterior 
margin  of  the  second  segment. 

The  most  useful  features  for  distinguishing  the  final  instar  of  A.  robiniae 
include  absence  of  peripheral,  sclerotized  projections  on  the  distal  an¬ 
tennal  segment  (Fig.  13),  absence  of  sclerotized  plate  overlapping  clypeo- 
labral  suture  (Fig.  14),  presence  of  epipharyngeal  sclerites  (Fig.  17)  absence 
of  a  deep  mental  cleft  in  the  labium  (Fig.  18),  presence  of  sclerites  in  the 
appendage  (Fig.  19),  and  reduced  number  of  spiracular  projections  (Fig.  20). 

Bionomics 

Oviposition :  The  pods  of  Gleditsia  triacanthos  L.  (honey  locust)  are 
broad  (2.5-3.5  cm),  flat,  and  average  20-30  cm  in  length.  When  mature  the 
succulent  septal  regions  of  immature  pods  become  dry  and  hard.  Dehydra¬ 
tion  precipitates  dorso-ventral  constriction,  creating  a  sulcus  between  each 
of  the  serially  arranged  ovules.  Females  of  A.  robiniae  appear  to  prefer 
these  sulci  as  pod  ovipositional  sites.  This  species  may  also  have  retained 
the  primitive  random  ovipositional  behavior  described  for  females  of  the 
genus  Rhaebus  (Luk’yanovich  and  Ter-Minasyan  1971).  I  found  that  A. 
robiniae  may  oviposit  within  leaf  tissue  along  the  leaflet  margins  (Fig.  21). 
This  abnormal  ovipositional  behavior  suggests  the  possible  use  of  other 
non-traditional  ovipositional  sites  such  as  ripe  buds,  flowers,  and  twigs. 
Such  behavior  has  been  observed  and  described  for  Rhaebus  mannerheirni 
Motsch.  by  Luk’yanovich  and  Ter-Minasyan  (1971). 

The  ova  usually  appear  singly.  However,  on  occasion  the  eggs  may  be 
clustered  (3-14/cluster)  as  in  Fig.  22,  and/or  randomly  located  over  the 
pod  integument  (see  A.  acapulcensis  in  Pfaffenberger  and  Johnson  1976). 
Egg  clustering  may  represent  a  form  of  parasitic  deception  in  that  most  of 
the  surface  and  peripheral  eggs  are  non-viable.  These  ‘decoys’  appear  black 
(Fig.  22)  and  may  provide  a  shield  of  protection  for  the  underlying  viable 
ova  against  the  braconid  parasite  Urosigalphus  bruchi  Crawford  (Forister 
and  Johnson  1971;  Johnson  and  Kingsolver  1975). 

Many  seeds  were  recovered  in  an  attempt  to  establish  stock  cultures. 
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Fig.  21,  (top)  Possible  first  instar  developmental  chambers  of  A.  ro- 
biniae,  showing  emergence  holes,  located  along  leaflet  margins  of  host 
plant.  Fig.  22,  (bottom)  Egg  puddling  of  A.  robiniae,  showing  central  viable 
ovum  flanked  by  two  darkened  “decoys”. 
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The  adults  were  placed  in  fruit  jars  containing  several  hundred  seeds.  Ini¬ 
tially  the  females  oviposited  on  the  sides  of  the  jar  but  within  3-4  weeks 
were  ovipositing  upon  the  seed  surface.  Of  those  eggs  oviposited  upon  seeds 
the  larvae  consistently  eclose  through  the  venter  of  the  egg  and  penetrate 
the  underlying  seed.  One  has  to  wonder  how  the  larva  deciphers  the  under¬ 
lying  substrate,  which  in  effect  determines  dorsal  or  ventral  eclosion. 

Ovum :  (1.2mm  X  0.7mm)  This  is  very  similar  to  that  of  Amblycerus  vitis 
(Schaeffer)  as  described  by  Johnson  and  Kingsolver  (1975). 

The  semi-ovate  ovum  is  concealed  beneath  a  tough,  membranous  shield 
bearing  hexagonal  ridges  (Fig.  22).  This  leathery  shield  bears  a  peripheral, 
adhesive  flange  and  a  surface  membrane  which  acts  to  secure  the  ovum  to  a 
smooth,  ‘motile’  pod  surface.  The  elongate  anterior  tip  which  is  found  only 
on  viable  ova  and  not  on  ‘decoys’  (Fig.  22)  appears  to  enhance  surface  ad¬ 
hesion.  When  the  chorion  was  probed  with  forceps  the  adhesive  flange  would 
immediately  give  way.  However,  the  anterior  tip  would  remain  secure,  thus 
suspending  the  egg  from  the  pod  surface. 

Eclosion :  The  anterior  tip  of  the  ovum  appears  to  be  associated  with 
eclosion.  For  instance,  larvae  normally  eclose  upside  down  through  the 
dorso-anterior  region  of  the  egg.  In  so  doing,  the  larva  assumes  an  erect  po¬ 
sition  while  facing  the  posterior  pole  of  the  egg.  During  the  struggle  for 
escape  the  larva  would  sway  from  side  to  side,  and,  as  the  body  was  twisted, 
the  legs  and  elongate,  abdominal  setae  were  used  to  gain  leverage.  The  re¬ 
sultant  forces  would  act  to  dislodge  the  chorionic  flange,  thereby  leaving 
the  anterior  chorionic  extension  as  the  only  point  of  attachment.  Hence,  the 
larva  was  able  to  successfully  eclose  upon  the  pod  surface.  Is  it  possible 
that  dorsal  emergence  and  oviposition  in  sulci  have  been  selected  for  by  a 
weakened  flange? 

Larval  behavior  and  pupation :  Upon  emergence,  larval  behavior  is  rem¬ 
iniscent  of  A.  acapulcensis,  as  described  by  Pfaffenberger  and  Johnson 
(1976).  Motility,  in  A.  robiniae,  was  very  much  like  a  larval  lepidopteran, 
that  is,  using  the  thoracic  appendages  to  advance  while  the  body  was  stabil¬ 
ized  by  the  last  abdominal  segment.  Thoracic  appendages  were  then  secured 
and  the  10th  segment  was  drawn  forward.  Motility  in  A.  acapulcensis  dif¬ 
fered  since  the  abdomen  was  not  actively  involved  and  movement  was  con¬ 
tinuous,  suggesting  caraboid  larval  movement. 

On  occasion  a  larva  would  assume  an  erect  posture  while  using  the  10th 
(last)  segment  to  secure  itself,  as  in  A.  acapulcensis  (Pfaffenberger  and 
Johnson  1976).  In  that  position,  the  elongate  abdominal  setae  were  impor¬ 
tant  not  only  as  sensory  structures  and  in  acquiring  leverage  but  also  in 
stabilizing  the  body  as  it  was  being  frantically  waved  about. 

Larvae  became  quite  active  when  placed  on  the  pod  surface.  One  larva 
walked  about  35  cm  before  it  found  a  place  in  which  to  begin  burrowing.  The 
larva  selected  an  interovular  sulcus  on  the  pod  surface.  This  provided  an 
excellent  back  drop  for  the  larva  which  found  it  relatively  easy  to  gain 
purchase.  Its  rapid  penetration  was  enhanced  by  the  additional  gravita¬ 
tional  force  gained  by  attaching  its  10th  abdominal  segment  to  a  vertical 
portion  of  the  pod  valve.  The  dorsum  was  hunched,  the  primary  setae  were 
thrust  outward  as  stabilizers,  and  the  larva  began  to  bore.  While  boring, 
the  well  developed  legs  were  constantly  repositioned  to  procure  leverage. 
The  fact  that  the  legs  remained  attached,  despite  seemingly  unusual  force, 
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makes  one  wonder  whether  or  not  a  sticky  substance  may  be  exuded  from  the 
terminal  lobe-like  tarsal  segment  (Fig.  11). 

Another  larva  began  burrowing  in  a  surface  scar.  This  occurred  follow¬ 
ing  a  1.3  hour  search  for  a  suitable  site.  Burrowing  by  A.  robiniae  consumed 
about  30  minutes,  much  slower  than  in  A.  acapulcensis  (about  5  minutes; 
Pfaffenberger  and  Johnson  1976).  To  overcome  the  time-associated  risk 
factor,  larvae  may  seek  fissures  or  cracks  in  the  pod  surface.  This  became 
apparent  when  several  pods  were  examined  for  entrance  holes.  No  holes 
were  found,  yet  numerous  adults  emerged  from  supposedly  non-infested 
pods. 

Burrowing  larvae  bore  through  the  interovular  septum  and  enter  the 
ovular  chamber  from  the  same  side.  A  space  of  approximately  3-4  mm  exists 
between  the  locule  wall  and  ovule  surface.  Therefore,  once  inside  the 
locule,  the  larva  likely  relies  heavily  upon  its  elongate,  sensory  setae 
and  erect,  searching  behavior  to  locate  the  ovule.  With  reference  to  the 
hilum,  penetration  was  always  in  the  distal  1/3  of  the  ovule  and  into  the 
side  which  happened  to  rest  against  the  locule  wall,  suggesting  a  need  for 
added  purchase. 

Single  larvae  of  A.  robiniae  and  A.  vitis  (Johnson  and  Kingsolver  1975) 
develop  within  a  single  seed.  According  to  Johnson  and  Kingsolver  (1971) 
two  larvae  of  A.  guazumicola  develop  in  each  seed.  Information  for  A. 
acapulcensis  is  not  available.  There  is  no  indication  of  cannabilism  among 
these  species. 

Upon  penetrating  the  seed  molting  occurs,  and  the  successive  instars 
consume  the  entire  contents  of  a  seed.  Prior  to  pupation  the  larva  consumes, 
in  addition  to  the  cotyledons,  most  of  the  flattened  areas  of  the  seed  integu¬ 
ment  on  one  or  both  sides.  It  does  not  prepare  a  weakened  area  in  the  pod 
coat  for  post-pupational  emergence,  as  is  seen  in  most  bruchid  species.  Pu¬ 
pation  most  generally  occurs  within  a  ring-like  remnant  of  the  seed  integu¬ 
ment  where  the  pupa  receives  protection  by  the  walls  of  the  indehiscent 
seed  pod. 

On  several  occasions,  silken  pupal  chambers  were  constructed  within 
the  pod  when  only  small  integument  fragments  remained  following  larval 
feeding.  In  one  experiment  seeds  were  prematurely  removed  from  the  pods 
and  placed  in  a  jar.  One  larva  continued  feeding  until  its  host  seed  was 
nearly  devoured.  It  then  began  to  construct  its  pupal  chamber  and  in  the 
process  glued  or  attached  several  neighboring  seeds  together.  When  one  of 
the  seeds  was  removed  the  larva  immediately  began  covering  the  hole  with 
the  silken  material  eventually  forming  a  silken  cocoon;  such  behavior  re¬ 
sembles  somewhat  that  of  Caryedon  serratus  (01.)  as  described  by  Prevett 
(1967).  The  newly  emerged  adult  appears  to  prepare  and  escape  through  the 
typical  round  exit  holes  in  the  pod  wall. 

Post  emergence  activities :  According  to  Math  wig  (1972),  larvae,  pupae, 
and  adults  may  overwinter,  and  there  appears  to  be  bi-modal  emergence 
during  “early  July  and  mid-October”.  Additional  information  concerning 
the  bionomics  of  the  A.  robiniae  adult  may  be  obtained  from  this  paper. 


Concluding  Remarks 

The  morphology  and  bionomics  of  the  first  and  last  larval  stages  of  the 
two  involved  species  provide  substantial  support  for  the  existing  adult 
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classification  scheme.  Moreover,  available  information  on  ovipositional 
behavior,  ovum,  etc.,  of  A.  vitis  and  A.  guazumicola  (Johnson  and  King- 
solver  1975,  1971,  respectively)  indicates  the  existence  of  a  well  conceived, 
cohesive  taxon. 
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Abstract 

Two  types  of  sound  are  produced  by  Eupsophulus  castaneus  (Horn): 
Impact-generated  and  stridulatory.  The  impact-generated  sounds  are  pro¬ 
duced  only  by  males.  These  sounds  have  a  characteristic  number  of  taps 
per  burst,  burst  length,  and  tap  rate.  I  he  stridulatory  sounds  are  produced 
when  a  plectrum  on  the  inner  face  of  the  hind  femur  is  rubbed  against  a  file 
on  a  lateral  plate  that  is  positioned  between  the  first  abdominal  sternite 
and  tergite. 

Males  and  females  of  E.  castaneus  aggregate  around  UV  lights.  Males 
vigorously  tap  in  such  aggregations.  Since  the  sex  ratio  of  males  to  females 
at  such  aggregations  is  approximately  3:1,  we  speculate  that  such  aggrega¬ 
tions  may  be  leks,  with  the  tapping  having  a  spacing  or  mating-inducement 
function.  The  stridulatory  sounds  are  produced  only  when  beetles  are  im¬ 
mersed  in  liquid.  These  sounds  may  function  in  startling  predators  as  the 
predators  take  a  beetle  into  their  mouth. 


Introduction 

A  number  of  insects  are  able  to  stridulate,  i.e.,  mechanically  produce 
sound  by  rubbing  a  scraper  against  a  file  (Dumortier  1963a,  1963b).  Com¬ 
paratively  fewer  insects  are  known  to  produce  impact  sounds  by  tapping  on 
the  substrate  with  their  body.  Such  sounds  have  been  reported  for  some  ants 
(Markl  and  Fuchs  1972),  hornets  (Ishay  and  Schwartz  1965),  termites  (Howse 
1964),  and  stoneflies  (Rupprecht  1968,  1969).  Among  the  Coleoptera,  such 
sounds  have  been  reported  for  certain  species  of  woodboring  beetles  (Cy- 
morek  1969)  and  several  species  of  Eusattus  tenebrionids  (Tschinkel  and 
Doyen  1976).  We  report  on  the  sound  production  of  another  tenebrionid 
beetle,  Eupsophulus  castaneus  (Horn).  We  have  found  that  these  beetles 
produce  two  types  of  sound:  Impact  generated,  and  stridulatory.  We  pre¬ 
sent  here  the  characteristics  of  the  two  types  of  sound,  and  we  discuss  the 
possible  functions  of  these  sounds. 


Methods  and  Materials 

Black  lights  (15  watt  BL  fluorescent)  were  placed  against  a  2  meter  high  con¬ 
crete  block  wall.  Regular  collections  and  observations  were  made  at  these  sites. 

Recordings  of  beetles  tapping  were  made  in  the  field  using  a  magnetic  musical 
instrument  contact  microphone  and  a  Uher  4000  L  tape  recorder.  Recordings  of 
stridulation  were  made  using  the  above  recorder,  a  Bruel  and  Kjaer  12.7  mm  con¬ 
denser  microphone  type  3134,  and  a  General  Radio  1560-p42  preamplifier  inside  a 
sound  proof  room.  Analysis  of  the  stridulation  sounds  was  made  using  a  Kay  Elec¬ 
tric  7029A  spectrum  analyzer.  The  repetition  frequency  of  the  taps  was  determined 
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both  by  ear  and  with  a  General  Radio  1151AP  digital  time  and  frequency  meter.  Since 
the  frequency  spectrum  of  the  taps  was  determined  by  the  substrate,  no  special  analy¬ 
sis  of  the  tapping  was  made. 

The  rhythmic  activity  data  were  recorded  on  equipment  previously  described 
(Spangler  1972).  Individual  beetles  were  placed  in  8.7  cm  plastic  petri  dishes,  sup¬ 
plied  with  water  in  small  plastic  vials  having  cotton  wicks  and  placed  on  a  vibra¬ 
tion-sensitive  platform.  Actograms  of  the  beetles’  taps  and  movements  were  re¬ 
corded  on  a  logarithmic  chart  recorder. 

A  small  relay  was  modified  and  driven  with  a  pulse  generator  and  audio  ampli¬ 
fier  to  produce  a  continuous  tapping  at  about  the  same  repetition  frequence  and  in¬ 
tensity  as  that  of  the  Eupsophulus  beetles.  The  relay  could  be  moved  about  and  at¬ 
tached  so  that  it  could  tap  against  a  variety  of  surfaces. 

Results  and  Discussion 

Eupsophulus  castaneus  adults  are  commonly  seen  at  lights  around 
Tucson,  Arizona,  beginning  in  the  latter  half  of  April.  The  season  appears 
to  extend  into  the  first  half  of  June  with  a  high  population  level  being  main¬ 
tained  throughout  May.  During  this  period  the  beetles’  nocturnal  tapping 
sounds  are  noticeable  all  around  dwellings,  particularly  on  window  trim 
and  screens. 

These  beetles  produce  rhythmic  impact  sounds  by  striking  the  center  of 
the  abdomen  against  a  substrate.  Only  males  produce  the  impact  sounds.  A 
sample  of  107  Eupsophulus  was  collected  while  they  were  tapping.  All  of 
these  were  males.  The  same  situation  is  apparently  found  in  3  species  of 
Eusattus,  closely  related  tenebrionids  which  produce  sounds  in  a  similar 
manner  (Tschinkel  and  Doyen  1976).  The  sounds  occur  in  bursts.  As  in 
Eusattus,  there  is  a  characteristic  number  of  tbps  per  burst,  burst  length,  and 
tap  rate  (Table  1).  Compared  to  Eusattus,  Eupsophulus  has  fewer  taps  per 
burst,  a  long  burst  length,  and  a  much  lower  tap  rate. 


Table  1.  Characteristics  of  impact-generated  sounds  produced  by  Eu¬ 
psophulus  castaneus.  Sounds  recorded  at  25°C. 


N 

Mean  -f  S.  D. 

Taps/burst 

38 

26.79  +  8.85 

Burst  length  (sec) 

38 

5.15  +  1.83 

Tap  rate  (taps/sec) 

38 

5.35  +  1.05 

Males  could  readily  be  stimulated  to  tap  by  tapping  the  substrate  they 
were  on  rhythmically,  at  about  5  taps  per  second,  with  a  pair  of  forceps  or 
similar  object.  Males  receiving  these  signals  would  often  become  agitated 
and  move  rapidly  about  while  frequently  pausing  to  tap.  Although  we 
doubt  that  these  beetles  have  the  ability  to  detect  airborne  sound,  they  ap¬ 
pear  to  be  quite  sensitive  to  substrate  vibration.  Beetles  standing  on  large, 
drum-like  surfaces  such  as  a  wood  panel  or  a  cardboard  box  could  be  in¬ 
duced  to  tap  in  response  to  artificial  tapping  against  the  side  of  an  automo¬ 
bile  up  to  6  meters  away. 

The  females  generally  showed  little  response  to  tapping  although  at 
times  they  extruded  their  genitalia. 
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Fig.  1.  Activity  pattern  for  a  male  Eupsophulus  castaneus  over  a  four 
day  time  period.  Height  of  vertical  lines  indicates  intensity  of  activity. 

The  mechanical  relay  tapper  was  attached  to  a  25  X  40  cm  piece  of  6  mm 
plywood  and  run  for  5  nights.  Although  numerous  males  in  the  vicinity  ap¬ 
peared  to  respond  by  tapping,  some  from  as  far  away  as  5  meters,  periodic 
observations  revealed  no  significant  congregation  of  either  male  or  female 
eetles  on  or  near  the  tapped  plywood.  The  mechanical  tapper  was  attached 

to  the  block  wall,  a  cardboard  box,  and  the  top  of  an  automobile  with  simi¬ 
lar  negative  results. 

The  tapping  sounds  do  appear,  however,  to  be  related  to  some  form  of 
mating  behavior.  Eupsophulus  castaneus  has  a  relatively  short  adult  stage, 
lasting  3-5  weeks  from  the  end  of  April  to  the  beginning  of  June.  During  this 
ime,  adults  generally  have  brief  spurts  of  activity  during  the  nocturnal 
ours,  beginning  around  8:30  PM  (MST)  and  ending  around  7:30  AM  (MST) 
fig.  1).  Often  the  adults  are  found  around  lights.  We  found  that  in  the  vi¬ 
cinity  of  UV  lamps  the  mean  sex  ratio  of  males:  females  was  3.55  (s  =  3.48, 

.  ~  16  days)-  Thus,  the  males  out-number  the  females  by  more  than  3  to  1. 
^t  such  assemblages  vigorous  tapping  behavior  occurs  among  the  males. 

Although  male  E.  castaneus  adults  can  be  quite  easily  located  when 
hey  tap,  females  are  rarely  seen  away  from  lights.  Therefore  the  actual  sex 
atio  of  the  adults  in  a  more  natural  situation,  i.e.,  away  from  lights,  is  not 
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known.  However,  among  sexual  organisms,  it  is  unusual  to  find  sex  ratios 
different  from  1:1  (Fischer  1930;  Hamilton  1967).  If  the  sex  ratios  of  Eup- 
sophulus  castaneus  are  normally  1:1  away  from  light,  then  the  males  may 
be  setting  up  leks,  to  which  the  females  are  attracted.  The  tapping  sounds 
may  have  the  function  of:  1)  ensuring  that  a  certain  minimum  space  is  kept 
between  the  males;  2)  inducing  the  female  to  mate,  perhaps  with  a  male  that 
has  an  optimum  configuration  of  tapping  bursts.  We  observed  different  fe¬ 
males  extruding  their  genitalia  upon  their  approach  to  a  tapping  male;  how¬ 
ever,  once  a  pair  is  in  contact,  mating  appears  to  proceed  without  the  stimu¬ 
lus  of  further  tapping. 

As  we  mentioned  previously,  Eupsophulus  castaneus  stridulate  in  addi¬ 
tion  to  tapping.  The  stridulatory  apparatus  consists  of  a  plectrum  (fig.  2), 
located  on  the  inner  face  of  the  hind  femur,  and  a  file  (fig.  3),  located  on  a 
lateral  plate  between  the  tergite  and  sternite  of  the  first  abdominal  seg¬ 
ment.  Sound  is  produced  by  rubbing  the  hind  femora  over  the  abdominal 
stridulatory  plates. 

A  sonagram  of  the  sounds  produced  by  the  stridulatory  apparatus  is 
shown  in  Figure  4.  The  chirps  are  fairly  rhythmic,  and  appear  to  have  maxi¬ 
mum  intensity  at  4  kHz  and  9.3  kHz.  The  behavioral  significance  of  this  type 
of  sound  is  not  entirely  clear.  The  stridulatory  sounds  generally  could 
not  be  induced  by  manipulation  of  the  beetles  with  forceps.  They  could 
only  be  elicited  when  we  dropped  the  beetles  into  dishes  filled  with  alco¬ 
hol.  The  mouth  chemistry  of  some  predators  may  elicit  stridulation  in  these 


Fig.  2.  Scanning  electron  micrograph  of  a  plectrum  on  the  inner  face 
of  the  hind  femur  of  Eupsophulus  castaneus.  The  plectrum  in  this  species 
is  a  series  of  parallel  ridges  that  are  rubbed  against  an  abdominal  file.  Mag¬ 
nification  235  x . 

Fig.  3.  Scanning  electron  micrograph  of  the  abdominal  file  of  Eu¬ 
psophulus  castaneus.  The  file  is  located  on  a  plate  between  the  tergite  and 
the  sternite  of  the  first  abdominal  segment.  Magnification  235  X  . 
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Fig.  4.  Sonagram  of  a  stridulating  male  Eupsophulus  castaneus. 

beetles.  Such  a  stridulatory  response  might  startle  a  predator  into  dropping 
the  beetle.  Since  some  stridulatory  sounds  of  beetles  are  known  to  be  as¬ 
sociated  with  chemical  defense  systems  (Eisner  et  al.  1974),  a  predator  may 

have  learned  through  trial  and  error  that  stridulating  beetles  are  unpal¬ 
atable. 
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Abstract 


The  monotypic  genus  Uloporus  Casey  is  concluded  to  belong  within  the 
amily  unit  Archeocrypticidae,  based  on  adult  morphology.  Distribution 
oi  U.  ova  us  Casey  is  extended  northward  to  Kentucky  and  southward  to 
anama.  A  checklist  of  the  New  World  archeocrypticids,  a  brief  taxonomic 
history,  and  illustrations  of  significant  characters  are  provided. 


The  monotypic  genus  Uloporus  was  described  by  Casey  (1889:184)  and 

the  tribe  Diaperini  of  the  family  Tenebrionidae.  Triplehorn 
(1965:360)  pointed  out  the  inconsistencies  of  this  arrangement  but  provi¬ 
sionally  retained  Uloporus  in  the  Diaperini  for  lack  of  a  suitable  alter¬ 
native.  Recent  work  by  Kaszab  (1964)  and  Watt  (1974)  has  apparently  pro¬ 
vided  an  answer  to  the  taxonomic  placement  of  Uloporus. 

Waterhouse  (1878:228)  described  the  genus  Enneboeus  to  include  only 
E-  ovalis  Waterhouse  (1878:229),  from  Tasmania.  Champion 
(1892)  described  3  Neotropical  species  of  Enneboeus  (marmoratus,  Mexico; 
seriatus,  Colombia;  uniformis,  Panama)  and  later  (1894:375)  added  a  second 
Tasmanian  species,  E.  australis. 

Kaszab  (1964)  described  the  genus  Archeocrypticus  to  include  his  two  new 
species,  A.  topali  and  A.  patagonicus,  both  from  Argentina  and  both  subse- 
quently  recorded  from  Chile  (Pena  1966:437).  In  the  same  paper,  Kaszab 
pointed  out  that  the  three  Neotropical  species  described  by  Champion  also 
belong  to  Archeocrypticus  and  that  the  two  Tasmanian  species  of  Enne- 
boeus  are  not  congeneric  with  Archeocrypticus. 

Kaszab  (1964)  further  stated  that  Archeocrypticus  and  his  new  genus  Siva¬ 
crypticus  (Kaszab  1964:384),  including  S.  taiwanicus  Kaszab  from  Taiwan 
and  S.  indicus  Kaszab  from  India,  together  constitute  a  separate  tribe  which 
he  named  Archeocrypticini.  He  suggested  that  Enneboeus  perhaps  belongs 

pkcedalS°’  °r  at  leaSt  Cl°Ser  t0  Crypticini  than  t0  DiaPerini  where  currently 

Watt  (1974:388)  contended  that  a  separate  family,  including  Enneboeus, 
Archeocrypticus,  and  Sivacrypticus,  is  warranted  and  coined  the  name  Ar¬ 
cheocrypticidae  which  he  indicated  would  be  “defined  more  fully  in  a  later 
paper”. 

We  are  not  prepared  at  this  time  to  settle  the  problems  involving  higher 
categories,  particularly  in  regard  to  the  Old  World  fauna.  We  are,  how¬ 
ever,  convinced  that  the  affinities  of  Uloporus  ovalis  clearly  lie  with  the 
genus  Archeocrypticus  as  defined  by  Kaszab,  and  that  this  complex  of  genera 
requires  a  separate  family  as  advocated  by  Watt.  Since  we  have  not  seen 
specimens  of  either  Enneboeus  ( sensu  Kasab  1964)  or  Sivacrypticus,  we  can- 
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not  place  these  genera  with  certainty,  but  the  New  World  components  of 
Archeocrypticidae  may  be  outlined  as  follows: 


Checklist  of  New  World  Archeocrypticidae 

Archeocrypticus  Kaszab,  1964:360 

uniformis  (Champion),  1892:540,  pi.  23,  fig.  4  (Panama) 
marmoratus  (Champion),  1892:540  (Mexico) 
seriatus  (Champion),  1892:540  (Colombia) 
topali  Kaszab,  1964:361  (Argentina) 
patagonicus  Kaszab,  1964:364  (Argentina) 

Uloporus  Casey,  1889:184 

ovalis  Casey,  1889:185  (U.S.A.,  Texas) 


Materials  and  Methods 

Our  study  is  based  on  about  80  specimens  of  Uloporus  ovalis.  The  following 
acronyms  represent  collections  where  the  specimens  are  deposited:  CNCI— Cana¬ 
dian  National  Collection  of  Insects,  Ottawa;  JRAC-J.  Roger  Abies  (private  col¬ 
lection),  College  Station,  Texas;  LEWC-Larry  E.  Watrous  (private  collection), 
Columbus;  OSUC-Ohio  State  University,  Department  of  Entomology,  Columbus; 
QDWC— Quentin  D.  Wheeler  (private  collection),  Columbus;  USNM-National 
Museum  of  Natural  History,  Smithsonian  Institution,  Washington. 

Specimens  were  examined  in  detail  and  illustrated  from  disarticulations  pre¬ 
pared  according  to  the  methods  discussed  by  Wheeler  (1979).  We  use  the  following 
abbreviations  for  specific  structures  in  the  illustrations;  terminology  is  taken  from 
Doyen  (1966),  Watt  (1974),  or  improvised  where  found  lacking: 


bp 

basal  piece 

cxl 

procoxa 

ds 

duct  sclerite 

ed 

ejaculatory  duct 

fml 

profemur 

lp 

lateral  process  (of  prosternal  process) 

Is 

lateral  setae  (of  paramere) 

pb 

postcoxal  bridge 

pn 

penis 

pnr 

penis  rod 

PP 

prosternal  process 

pr 

paramere 

sc 

spermathecal  capsule 

sd 

spermathecal  duct 

III-VII 

abdominal  sternum  III  to  VII  (visible  sterna  1-5) 

Systematic  Placement 

Our  examination  of  Uloporus  ovalis  Casey  indicates  placement  in  the 
Archeocrypticidae  family  unit  of  Watt  (1974),  based  on  agreement  with  the 
following  adult  characters  given  by  Watt  for  the  archeocrypticids;  no  lar¬ 
val  Uloporus  were  available.  It  is  beyond  the  scope  of  this  paper  to  discuss 
character  polarity  or  phylogenetic  relationships;  however,  structure  of  the 
prosternum  and  abdominal  sterna  seem  so  unusual  as  to  suggest  autapo- 

typy- 
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Fi§'  ]’  ^  l°P°rus  ovalis  Casey,  dorsal  aspect:  A)  head  and 
extended;  B)  head  and  appendages  retracted. 


appendages 


1  Procoxae  (Fig.  2):  the  procoxae  lack  concealed,  lateral  extensions 
which  are  present  in  Tenebrionidae  (Watt  1974:447,  Fig.  72). 

2.  Abdominal  sterna  (Fig.  3):  only  two  abdominal  sterna  (III  &  IV) 
are  connate;  sternum  V  is  also  connate  in  the  tenebrionids  (Doyen  1966:134, 

ig.  53).  We  point  out  that  the  connate  sterna  may  signify  abdominal  gland 
or  reservoir  development,  as  discussed  for  tenebrionids  by  Doyen  (1972), 
though  the  question  remains  uninvestigated  in  the  archeocrypticids. 

3.  Aedeagus  (Figs.  5,  6):  the  aedeagus  is  lightly  sclerotized  (Fig.  5),  and 
the  parameres  setose  (Figs.  5,  6).  A  distinct  sclerite  is  located  on  an  enlarged 
region  of  the  ejaculatory  duct  (Fig.  5:  ds).  Because  the  ejaculatory  duct  is 
easily  torn  from  the  base  of  the  aedeagus,  care  should  be  taken  in  prepara¬ 
tion  of  the  genitalia  to  retain  this  structure.  We  do  not  yet  know  the  signifi¬ 
cance  of  this  sclerite,  but  similar  sclerotizations  should  be  looked  for  in 
other  archeocrypticids,  and  related  tenebrionids. 

4.  Intercoxal  process  of  prosternum  (Fig.  2):  the  intercoxal  process  of 
the  prosternum  has  lateral  posterior  extensions  which  close  the  procoxal 
cavities,  in  part,  and  embrace  the  procoxae. 

5.  Spermatheca  (Fig.  4):  the  spermatheca  appears  to  be  membranous, 
ulbous,  and  connected  by  a  long,  thin  duct.  No  spermathecal  gland  was 

observed.  Our  material  consisted  of  dried,  pointed  specimens,  and  the  soft 
parts  were  poorly  preserved.  Further  study  of  the  spermatheca  should  be 
made  with  fluid-preserved  specimens  to  verify  the  structure  of  the  capsule 
and  duct,  and  absence  of  a  spermathecal  gland,  including  the  enlarged  area 
at  the  base  of  the  duct. 
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Figs.  2-4,  Uloporus  ovalis  Casey:  2)  prosternum  and  base  of  right  pro- 
thoracic  leg;  3)  abdominal  sterna;  4)  spermatheca. 

Distribution 

In  his  description  of  Uloporus  ovalis,  Casey  mentioned  that  the  species 
is  “widely  distributed  throughout  the  states  bordering  the  Gulf  of  Mexico”. 
This  was  a  puzzling  statement  since  he  had  only  two  specimens,  both  from 
Columbus,  Texas,  in  his  collection  and  since  that  is  the  only  locality  given 
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Figs.  5-6,  Uloporus  ovalis  Casey:  5)  aedeagus,  ventral  aspect;  6)  para 
mere  and  penis,  lateral  aspect. 


in  his  description.  He  must  have  been  aware  of  the  series  of  specimens  col¬ 
lected  by  Hubbard  and  Schwarz,  now  in  the  National  Museum  (USNM)  as 
follows:  Columbus,  Texas  (9);  Columbus,  Texas,  Hubbard  &  Schwarz  coll. 
(5);  Enterprise,  Fla.  (1);  Enterprise,  Fla.,  Hubbard  &  Schwarz  (3).  Casey 

credits  Schwarz  with  providing  the  specimens  from  which  his  description  was 
written. 

We  believe  that  U.  ovalis  is  far  more  abundant  and  widespread  than  even 
Casey  suspected.  Part  of  the  problem  is  that  it  is  not  readily  recognized, 
even  by  experienced  Coleopterists.  Another  is  that  until  a  specific  ecologi¬ 
cal  habitat  is  established,  specimens  are  likely  to  be  taken  in  large  num¬ 
bers  only  in  berlese  samples.  Below  are  the  localities  from  which  we  have 
seen  specimens. 

Mexico:  Hidalgo  (7  mi  NE  Jacala,  23-VI-1975)  QDWC,  LEWC;  Morelos  (7  mi 

nTC4^neVaCa’  6*VII'1975)  LEWC;  San  Luis  Potosi  (El  Salto  de  Agua,  20-VI-1975) 
yUWC;  (5  mi  N  Tamazunchale,  23-VI-1975)  LEWC;  Puebla  (5  mi  SW  Chipilo,  26- 
vi-1975)  QDWC;  Tamaulipas  (Galeana  Canyon,  19-VI-1975)  LEWC;  Veracruz  (2 
mi  NE  Catemaco,  l-VII-1975)  LEWC. 

Panama:  Panama  Prov.  (Las  Cumbres,  III- VI,  UV  light)  OSUC. 

United  States:  Kentucky  (Christian  Co.,  5  mi  W  Hopkinsville,  22-IX-1967,  de¬ 
ciduous  duff)  CNCI;  Texas  (Bexar  Co.,  5  mi  W  San  Antonio,  6-III-1977,  Helotes  lit¬ 
er)  JRAC,  (Colorado  Co.,  Columbus)  OSUC;  North  Carolina  (Burke  Co.,  in  second 
year  cones  of  Pinus  strobus)  USNM;  South  Carolina  (Marlboro  Co.,  XII,  woods 
trash)  USNM  (reported  by  Kirk,  1969:65). 
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THE  COLEOPTERISTS  SOCIETY 
MINUTES  OF  ANNUAL  MEETING 


The  Uth  annual  meeting  of  the  Coleopterists  Society  was  held  November  29, 
1978,  at  the  Hyatt  Regency  Hotel  in  Houston,  Texas.  The  meeting  was  chaired  by 
President  Woodruff  who  welcomed  members  and  called  the  meeting  to  order,  then 
informed  the  membership  of  the  social  hour  to  be  held  later  in  the  evening. 

1.  Officer’s  Reports. 

a.  Secretary  Gordon  asked  if  the  minutes  of  the  last  meeting  should  be  read  be¬ 
cause  the  printed  version  was  not  yet  available.  Henry  Howden  moved  that  the 
minutes  be  approved  as  not  read,  seconded  and  approved.  Gordon  reported  the  elec¬ 
tion  results  as  follows:  Rupert  Wenzel  is  the  President-Elect;  new  council  mem¬ 
bers  are  Ed  Balsbaugh,  John  Kingsolver,  and  A1  Newton. 

b.  Treasurer  Erwin  submitted  the  appended  report  which  was  audited  by  D.  M. 
Anderson,  R.  E.  White,  and  T.  J.  Spilman.  Erwin  pointed  out  that  the  Society  showed 
disbursements  over  income  for  the  first  time;  discussed  membership  growth  as  shown 
in  graph  form,  subscription  growth,  loss  of  members,  income  and  costs. 

c.  Editor  Whitehead  reported  that  the  1978  volume  would  total  376  pages,  down 
from  the  19  /  7  total  of  384  pages.  He  indicated  that  he  would  like  to  resign  from  the 
editorship.  This  request  was  put  in  the  form  of  a  motion  which  was  seconded  and  ap¬ 
proved.  George  Ball  asked  for  an  explanation  as  to  why  the  editor  wished  to  resign— 
editor  explained  that  he  spends  too  many  hours  a  year  on  the  job.  Ball  commented 
on  the  lack  of  recognition  involved  with  editorial  responsibility. 

2.  President  Woodruff  presented  Don  Whitehead  and  Terry  Erwin  with  inscribed 
plates  of  covers  of  the  Coleopterists  Bulletin  in  recognition  of  their  contributions 
to  the  Society. 

3.  President  Woodruff  discussed  the  business  conducted  at  the  previous  executive 
committee  meeting— editor’s  resignation,  streamlining  of  the  editorial  process,  and 
the  fact  that  the  committee  gave  carte  blanche  to  the  editor  to  streamline  this  proc¬ 
ess  as  he  sees  fit.  Woodruff  reminded  the  membership  that  we  now  need  a  new  editor 
and  asked  for  volunteers.  Woodruff  then  brought  up  the  treasurer’s  request  for  a  dues 
increase  made  at  the  executive  committee  meeting.  This  being  a  motion  that  the  dues 
be  raised  $2.00  for  both  private  and  institutional  members,  increase  to  be  effective  in 
1980.  Motion  seconded  and  approved.  George  Ball  moved  that  the  executive  com¬ 
mittee  be  authorized  to  approve  an  additional  $2.00  increase  in  1980  if  needed.  Barry 
Valentine  spoke  at  length  against  this  motion.  Ball  spoke  at  length  in  favor  of  the 
motion  and  stated  that  one  reason  we  are  losing  our  editor  is  because  of  a  tight  purse. 
Erwin  pointed  out  that  the  editor  takes  a  lot  of  unpaid  manuscripts  on  an  irregular 
basis  which  causes  fluctuation  in  income,  but  that  we  now  know  how  to  forecast  these 
fluctuations  and  will  know  better  whether  we  need  additional  income  or  not.  The 
motion  was  seconded  and  approved  with  Valentine  and  O’Brien  dissenting. 

4.  Ross  Arnett  reported  on  the  North  American  Beetle  Fauna  project  which  he  said 
was  “alive  and  well”. 

5.  John  Kingsolver  reported  on  the  USDA  Coleoptera  catalog.  The  first  fascicle  on 
the  Heteroceridae  is  out.  Candy  Feller  is  the  editorial  assistant  for  the  catalog  and 
Kingsolver  hopes  to  have  a  Newsletter  out  by  the  end  of  the  year  with  enclosed 
copies  of  all  the  fascicles  published.  He  called  for  additional  fascicles  to  be  sub¬ 
mitted  and  asked  that  the  bibliographies  be  checked  for  accuracy. 

6.  Dave  Kavanaugh  reported  that  the  third  Wollaston  collection  from  the  Madeira 
and  Canary  Islands  has  been  found  in  the  CAS  collection. 

7.  Newsletter  editor  O’Brien  informed  the  membership  that  he  is  resigning  and  that 
Terry  Erwin  will  be  the  new  editor  at  least  on  an  interim  basis. 

8.  George  Ball  expressed  displeasure  with  the  executive  committee  because  of  the 
lack  of  a  field  trip  and  organized  social  hour  after  the  business  meeting.  President 
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Woodruff  explained  that  the  business  meeting  had  been  rescheduled  by  ESA  without 
notifying  him,  and  was  immediately  followed  on  the  program  by  the  “Discussion  of 
the  ESA  National  Plan  for  Systematic  Entomology”.  Since  many  of  the  coleopter- 
ists  wanted  to  attend  this,  no  speaker  or  formal  social  hour  had  been  planned  as  at 
past  meetings. 

9.  President  Woodruff  installed  the  new  president,  Horace  Burke. 

10.  President  Burke  greeted  the  membership,  and  Barry  Valentine  asked  for  an  accla¬ 
mation  from  the  membership  for  outgoing  President  Woodruff  which  was  given. 

11.  President  Burke  asked  for  a  motion  to  adjourn,  motion  was  made,  seconded,  and 
approved. 


—Robert  Gordon 
Secretary  (1978) 


FINANCIAL  STATEMENT  NOVEMBER  25,  1977 
TO  NOVEMBER  29,  1978 

(Auditing  Committee:  T.  J.  Spilman,  R.  E.  White,  D.  M.  Anderson) 


Assets: 

Balance  from  1977  (November  25)  $14,003.38 

Income: 

Page  charges,  separates,  postage  on  separates  charged  to  authors  4,022.19 

Membership  Dues  4,872.80 

Subscriptions  2,085.31 

Back  issues  106.50 

Interest  on  savings  and  certificate  at 

Northern  Virginia  Savings  and  Loan  636.70 

Donations  towards  ESA/Coleopterist  Hospitality  night  75.00 

$11,798.50 

Balance  of  credits  $25,801.88 

Disbursements: 

Bulletin  production 

(September,  December  1977,  March,  June  1978)  $10,699.83 

Addressograph  service/ envelopes  371.87 

Separate  handling/mailing  161.80 

Second  class  mailing  permit/Editor  Kitty  75.00 

ESA/Coleopterist  Hospitality  night  80.00 

Services  charges,  Riggs  Bank  3.54 

ASC  dues  25.00 

Transpayment  (member  to  ATB)  8.00 

Refunds  (Faxon,  Bailey,  Ebsco,  Stechert-Macmillan)  126.00 

Postage  and  supplies  (Editor,  Secretary,  Treasurer)  316.78 

Balance  of  debits  $11,867.82 

Disbursements  over  income  69.32 

Total  assets  carried  into  1979  $13,934.06 


Terry  L.  Erwin 
Treasurer (1978) 
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COLEOPTERISTS  SOCIETY 

CONSTITUTION 

(Adopted  Dec.  1,  1969) 

(Amended  1974,  1976) 


Preamble 


Herein,  the  masculine  pronouns  shall  constitute  the  feminine  and 
singular,  the  plural,  and  vice  versa. 


the  neuter,  the 


Article  I -Name:  The  name  of  the  organization  shall  be:  Coleopterists  Society. 

Article  II -Object  and  Operation:  The  object  of  the  Society  shall  be  the  advance¬ 
ment  of  the  science  of  Coleopterology  in  all  its  aspects  of  the¬ 
ory,  principles,  methodology,  and  practice,  for  both  living  and 
fossil  beetles,  with  emphasis  on  areas  of  common  interest  to  all 
coleopterists  regardless  of  individual  specialization.  With  this 
object  in  mind,  the  Society  shall  be  organized  and  operated  ex¬ 
clusively  for  scientific  and  educational  purposes. 

Article  Ill-Membership:  All  persons  interested  in  the  objective  of  the  Society 

shall  be  eligible  for  membership. 

Article  IV-Meetings:  There  shall  be  an  annual  business  meeting  open  to  all 

members. 

Article  V-Officers: 

Section  1:  The  officers  of  the  Society  shall  be  the  President, 
President-Elect,  Secretary,  Treasurer,  Managing 
Editor,  and  six  member  Council. 

Section  2:  Election:  The  officers  shall  be  elected  by  a  plu¬ 
rality  of  votes  cast. 

Article  Mi-Amending  the  Constitution: 

Section  1:  The  Constitution  or  any  part  thereof  may  be 
amended,  suspended  or  repealed  by  a  two-thirds 
majority  of  those  voting  in  a  mail  ballot,  pro¬ 
vided  there  is  a  two  months  notice  of  the  proposed 
change. 

Section  2:  Any  member  in  good  standing  may  propose,  in 
writing  an  amendment  to  the  constitution  to  the 
Executive  Committee.  Such  a  proposal,  if  approved 
by  a  majority  of  the  Executive  Committee,  shall 
be  submitted  with  a  recommendation  to  the  mem¬ 
bers.  A  proposed  change  to  the  Constitution  not 
recommended  by  the  Executive  Committee  must 
be  submitted  to  the  members  of  the  Society  if  five 
or  more  members  resubmit  it. 


By-Laws 

Membership 

Section  1:  Any  person  may  become  an  active  member  upon  application 
and  payment  of  dues.  Application  for  membership  shall  be 
made  in  writing  to  the  secretary.  Dues  are  payable  upon  noti- 
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Section  2: 
Section  3: 


Section  4 
Section  5 
Section  6 


Officers 
Section  1: 


Section  2: 


Section  3: 


Section  4: 


Section  5: 


Section  6: 


Section  7a: 


Section  7b: 


fication  of  acceptance  of  the  application  or  they  may  accom¬ 
pany  the  application. 

Institutions  may  not  become  members,  but  may  subscribe  to 
publications. 

Membership  dues  shall  be  established  by  recommendation  of 
the  Executive  Committee  at  the  annual  meeting  and  shall  be 
ratified  by  a  majority  vote  of  the  members  attending  the  meet¬ 
ing.  Dues  shall  be  paid  upon  receipt  of  an  annual  bill. 

All  members  in  good  standing  have  the  right  to  vote. 

Any  member  in  good  standing  is  eligible  to  hold  office. 

A  member  whose  dues  have  not  been  paid  within  a  reasonable 
period  of  time  as  determined  by  the  Executive  Committee  will 
forfeit  the  privileges  of  membership.  Such  members  may  be 
reinstated  upon  payment  of  dues  owed  during  the  period  of 
delinquency  plus  the  current  dues. 


The  officers,  the  council  and  the  editor  of  the  Coleopterists 
Bulletin,  shall  serve  as  the  Executive  Committee.  The  im¬ 
mediate  Past-President  of  the  Society  shall  sit  for  one  term 
as  an  ex-officio  member  of  the  Executive,  and  shall  be  entitled 
to  vote. 

Officers  shall  serve  for  one  year  or  until  their  successors  are 
elected.  Council  members  shall  serve  for  two-years,  half  of  the 
members  being  elected  on  alternate  years.  The  new  Executive 
Committee  shall  take  office  at  the  completion  of  the  annual 
meeting  or  will  serve  until  their  successors  are  elected. 

The  President  shall  preside  at  meetings  of  the  Society  and 
Executive  Committee.  He  shall  appoint  all  committees  ex¬ 
cept  elective  committees  as  the  need  arises.  The  Executive 
Committee  shall  appoint  all  elective  committees. 

The  President-Elect  shall  be  elected  by  the  membership  from 
those  members  who  by  their  coleopterological  achievements 
are  considered  to  be  among  the  leaders  in  the  study  of  Cole- 
optera.  The  President-Elect  shall  take  office  at  the  close  of 
the  annual  meeting  following  his  election  and  shall  serve 
until  the  close  of  the  second  annual  meeting  following  his 
election  when  he  shall  succeed  to  the  presidency.  He  shall  be 
a  voting  member  of  the  Council,  ex  officio,  during  his  term  of 
office,  and  shall  perform  the  duties  of  President  during  any 
period  when  the  President  is  unable  to  fulfill  the  duties  of  that 
office. 

The  Secretary,  or  his  delegate,  shall  keep  minutes  of  the  pro¬ 
ceedings  of  all  Society  meetings,  conduct  official  correspon¬ 
dence  and  keep  membership  records. 

The  Treasurer  shall  keep  the  financial  records,  issue  bills,  pay 
bills,  maintain  a  bank  account  and  report  annually  to  the 
members.  The  account  shall  be  subject  to  annual  audit. 

The  Society  may  in  furtherance  of  its  stated  object,  publish 
such  journals,  monographs,  handbooks,  or  other  publications 
as  the  Executive  Committee  may  determine,  within  the  needs 
and  resources  of  the  Society.  A  Managing  Editor  shall  be 
elected  according  to  the  provisions  of  the  Constitution  and 
By-Laws. 

The  Journal  of  the  Society  shall  be  called  “The  Coleopter¬ 
ists  Bulletin”  and  shall  be  conducted  by  a  Managing  Editor 
(directly  responsible  to  the  President  and  Council)  and  by 
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any  other  editors  that  the  Executive  Committee  may  appoint. 
There  shall  be  an  Editorial  Board,  the  members  of  which 
shall  be  appointed  by  the  Managing  Editor  subject  to  approval 
by  the  Executive  Committee  for  a  term  of  three  calendar  years 

Section  8a:  Nominations  for  President-Elect  and  Councillors  shall  be 
made  by  a  Nominating  Committee  composed  of  the  immedi¬ 
ate  Past-President  (or  if  he  is  unable  to  serve,  the  next  most 
recent  Past-President)  and  two  other  members  in  good  stand- 
ing,  who  are  not  members  of  the  Council,  appointed  by  the 
President.  The  Past-President  shall  be  Chairman  of  the  Com¬ 
mittee.  This  Committee  shall  give  due  consideration  to  equi¬ 
table  representation  of  the  geographical  distribution  of  the 
membership  of  the  Society  and  of  their  interests  in  various  as¬ 
pects  of  Coleopterology.  Nominations  shall  be  announced 
in  the  first  issue  of  The  Coleopterists  Bulletin.  Additional 
nominations  may  be  made  by  members  under  certain  condi¬ 
tions  (See  Section  8c) 

Section  8b:  The  Executive  Committee  shall  nominate  the  Secretary, 
Treasurer,  and  Managing  Editor.  These  nominees  shall  appear 
on  the  ballot  and  thereby  be  subject  to  membership  approval. 

Section  8c:  Additional  nominations  for  offices,  except  in  the  case  of  Sec¬ 
retary,  Treasurer,  and  Managing  Editor  which  are  offices  not 
subject  to  additional  nominations,  may  be  made  by  proposals 
signed  by  not  less  than  five  members  of  the  Society  in  good 
standing,  provided  that  such  nominations  are  received  by  the 
Secretary  at  least  30  days  in  advance  of  the  mailing  of  ballots. 
Such  nominations  from  the  membership  shall  be  appropriately 
identified  on  the  ballot  mailed  to  members. 

Section  8d:  Election  of  officers  and  council  members  shall  be  by  mail-in 
ballot.  The  ballots  shall  be  counted  by  three  members  ap¬ 
pointed  by  the  President.  Write-ins  on  ballots  are  not  per¬ 
mitted.  Nominees  must  state  in  writing  to  the  Nominating  Com¬ 
mittee  or  Executive  Committee,  their  willingness  to  serve  if 
elected. 

Section  9:  The  President  or  President-Elect  may  not  succeed  himself  in 
that  office;  a  council  member  may  be  renominated  but  may 
not  serve  for  more  than  two  consecutive  terms.  The  Secretary, 
Treasurer,  and  Managing  Editor  shall  serve  at  the  discretion 
of  the  Executive  Committee  or  until  submitting  their  respec¬ 
tive  resignations. 

Section  10:  Fifty  percent  of  the  Executive  Committee  or  their  delegates 
represents  a  Quorum. 

III.  Amending  the  By-Laws 

Section  1:  By-laws  may  be  adopted,  amended,  suspended  or  repealed 
by  a  two-thirds  majority  of  those  voting  in  a  mail  ballot,  pro¬ 
vided  there  is  a  two  months  notice  of  the  proposed  change. 

Section  2:  Any  member  in  good  standing  may  propose,  in  writing,  a  new 
by-law  to  the  Executive  Committee.  Such  a  proposed  by-law, 
if  approved  by  a  majority  of  the  Executive  Committee,  will 
be  submitted  with  a  recommendation  to  the  members.  A  pro¬ 
posed  by-law  not  recommended  by  the  Executive  Committee 
must  be  submitted  to  the  members  of  the  Society  if  five  or  more 
members  re-submit  it. 

IV.  Meetings:  Additional  meetings  may  be  called  by  the  Executive  Committee 

or  by  the  request  of  20  or  more  members. 
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V.  Termination  of  the  Society:  If,  for  any  reason,  the  Coleopterists  Society  is 

terminated,  the  assets  of  the  Society  will  be  distributed  to  the 
1)  Society  of  Systematic  Zoology,  or  2)  Entomological  Society 
of  America.  However,  if  neither  of  the  named  recipients  is  then  in 
existence,  or  if  neither  is  then  a  qualified  distributee,  or  if  neither 
is  willing  or  able  to  accept  the  distribution,  then  the  assets  of  this 
organization  shall  be  distributed  to  a  fund,  foundation,  or  corpo¬ 
ration  organized  and  operated  exclusively  for  the  purposes  speci¬ 
fied  in  section  501  (c)  (3)  of  the  Internal  Revenue  Code. 

VI.  Parliamentary  Authority:  If  not  contrary  to  the  Constitution  or  By-Laws, 

procedures  to  be  followed  in  meetings  of  the  Society  shall  be 
those  established  in  “Roberts  Rules  of  Order  Revised”,  Seventy- 
fifth  or  later  editions. 


SLATE  OF  NOMINEES  FOR  OFFICE: 
COLEOPTERISTS  SOCIETY,  1980 


The  nominating  committee  composed  of  George  Ball,  Bob  Woodruff, 
and  Bob  Murray  has  selected  the  following  list  of  candidates  for  Society 
office  in  1980.  Ballots  will  be  sent  to  the  membership  in  October,  1979. 

President-Elect 

Dr.  J.  M.  Campbell,  Entomology  Research  Institute,  Canada  Dept,  of 
Agriculture,  Central  Experimental  Farm,  Ottawa,  Ontario,  Canada  K1A 
0C6. 

Dr.  Frank  N.  Young,  Dept,  of  Zoology,  Indiana  University,  Bloomington, 
Indiana  47401. 

Council  (select  any  three) 

Dr.  Pedro  Reyes  Castillo,  Hacienda  Rancho  Seco,  Frac.  Hacienda  de  Eche- 
garay,  Naucalpan,  Edo.  De  Mexico. 

Dr.  Wayne  Clark,  Department  of  Zoology-Entomology,  Auburn  Univer¬ 
sity,  Auburn,  Alabama  36830. 

Dr.  Ginter  Ekis,  Department  of  Zoology  and  Entomology,  Ohio  State  Uni¬ 
versity,  1735  Neil  Ave.,  Columbus,  Ohio  43210. 

Mrs.  Ann  Howden,  Department  of  Biology,  Carleton  University,  Ottawa, 
Canada  K1S  5B6. 

Dr.  Elbert  Sleeper,  Faculty  of  Entomology,  California  State  University, 
Long  Beach,  California  90804. 


Mr.  James  Wappes,  12110  Acorn  Oak  Street,  The  Woodlands,  Texas  77380. 
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EXCHANGE:  Wanted— Dytiscidae  of  world;  offered— beetles  from  central  Europe.  Witold  Wiezlak,  04-607 
Warszawa,  Trawiasta  29  B,  POLAND. 

EXCHANGE  OR  BUY:  Buprestidae  of  the  world,  interested  in  all  genera.  Exchange  for  southwestern  U  S.  spe¬ 
cies.  Charles  L.  Bellamy,  2009  Barranca,  Newport  Beach,  CA  92660. 

EXCHANGE:  Arizona  Coleoptera  of  all  families  available;  ask  for  my  list  and  send  yours.  Dr.  Rudolph  Lenczy, 
126  Los  Robles,  Green  Valley,  AZ  85614. 

FREE:  Moore  and  Legner,  Catalogue  of  the  Staphylinidae  of  America  North  of  Mexico;  Bibliography  to  same; 
keys  to  the  genera  of  same.  Ian  Moore,  Dept,  of  Biological  Control,  Univ.  of  California,  Riverside,  CA  92521. 

LIVING  INSECTS:  Rhinoceros  beetles,  cerambycids,  scarabs,  etc.,  and  many  other  well  preserved  beetles 
and  butterflies  from  Burma,  Thailand,  Borneo,  Laos,  Celebes,  Sumatra,  India,  Papua  New  Guinea.  The 
Global  Colosseum,  T.  Pagar  POB  1 1 ,  Tanjong  Pagar— Spore  2,  Box  1 1 ,  Tanjong  Pagar  Road,  Singapore. 

WANTED:  Melolonthinae,  determined  or  undetermined,  from  anywhere  in  the  world.  Am  building  up  reference 
material  for  proposed  studies  in  the  higher  classification  of  this  group.  Will  trade  or  purchase.  Alan  R. 
Hardy,  Insect  Taxonomy  Laboratory,  Calif.  Dept.  Food  &  Agriculture,  1220  "N”  St.,  Sacramento,  CA  95814. 

EXCHANGE:  Will  trade  North  and  Central  American  Coleoptera  for  Odonata  (dragonflies)  from  anywhere. 
Will  buy  specimens  of  Odonata  from  any  area  outside  of  the  USA.  I  particularly  want  neotropical  material. 
Carl  Cook,  Box  16,  Center,  KY  42214. 

INSECT  PINS  (1978):  Standard  Black,  $9.50  per  1000,  prompt  service.  Clair  Armin,  191  W.  Palm  Ave.,  Reedley, 
CA  93654. 

WANTED:  Collectors  interested  in  rearing  and/or  collecting  Cerambycidae  for  exchange  of  same.  Especially 
interested  in  contacts  in  Texas,  Florida,  Colorado,  and  the  Northeast.  Jim  Cope,  6689  Mt.  Holly  Dr.,  San 
Jose,  CA  95120. 

SCARABAEIDAE:  Accurate  identifications  on  all  Phyllophaga  spp.  of  the  U.  S.  and  Canada.  Will  sort  from  light 
trap  material.  Identifications  of  alcoholic  or  pinned,  individual  or  institutional  specimens.  William  E. 
Gavin,  Dept,  of  Entomology,  Oregon  State  University,  Corvallis,  OR  97331 . 

WANTED:  Any  records  of  Nicrophorus  americanus  collected  since  1960  would  be  appreciated.  Dr.  Paul  P. 
Shubeck,  Biology  Dept.,  Montclair  State  College,  Upper  Montclair,  NJ  07043. 

STILL  AVAILABLE:  The  ground-beetles  of  Canada  and  Alaska,  by  Carl  H.  Lindroth  (parts  1-6,  Opuscula 
Entomologica  Suppl.  XX,  XXIV,  XXIX,  XXXIII,  XXXIV,  XXXV;  1961-1969;  xlviii  +  1192  p.;  Lund,  Sweden; 
price  222  Swedish  crowns).  Order  from:  Entomological  Society,  Zoological  Institute,  223  62,  Lund,  Sweden. 

WANTED:  Our  supplies  of  the  March  and  June  issues  of  the  Bulletin  are  exhausted.  If  you  have  extra  and/or 
unwanted  copies  of  these  issues,  please  send  them  to  Dr.  R.  E.  Woodruff,  Florida  Dept.  Agr.,  P.  O.  Box  1269, 
Gainesville,  FL  32601 . 

WANTED:  To  buy  or  exchange:  Tenebrionidae,  Cetoniinae,  Buprestidae,  Lucanidae,  and  Carabidae,  world¬ 
wide.  Jorgen  Nielsen,  c/o  Lindell,  Fyrspannsg.  63,  Y62  39  Vallingby,  Sweden. 

EXCHANGE:  I  wish  to  obtain  back  issues*  of  the  Coleopterists  Bulletin,  and  I  can  offer  Manitoban  Coleoptera 
in  exchange.  .Please  write— Walter  V.  Krivda,  P.  O.  Box  864,  The  Pas,  Manitoba,  Canada. 

EXCHANGE:  Reprints  and  specimens  of  Carabidae  and  Catopidae;  particularly  interested  in  Cychrini,  Ne- 
briini,  Cymindis ,  etc:  Please  write— Dr.  A.  Casale,  Instituto  di  Entomologia  Agraria  e  Apicoltura,  Via  Giuria 
15,  10126  Torino,  Italy. 

ILLUSTRATIONS:  Professional  illustrator  seeking  free-lance  work  in  Entomology;  M.Sc.  degree  in  entomologi¬ 
cal  illustration  and  experience  in  biological  and  graphics  illustration;  satisfaction  guaranteed.  Joseph  Luth, 
1209-B  E.  Florida  Ave.,  Apt.  #  23,  Urbana,  IL  61801 . 

SCARABAEOIDEA:  Studying  antillean  scarabs;  desire  loan/exchange  of  antillean  material,  mainly  His¬ 
paniola.  F.  Chalumeau,  B  P  1 19,  97152  Pointe-a-Pitre,  Guadeloupe. 

WANTED  FOR  PURCHASE:  Living  male  adults  of  Megasoma  elephas,  Dynastes  neptunes,  and/or  Dynastes 
hercules ;  living  male  third  stage  larvae  of  Megasoma  elephas  and/or  Dynastes  neptunes.  I  have  permits 
If  others  are  available,  please  write.  Tom  Parker,  5009  Thorson  Rd.,  Rt.  #1 ,  Sun  Prairie,  Wl  53590. 

BEETLE  T-SHIRT  FOR  SALE:  Yellow  T-shirt  with  large  Goliathus  giganteus,  beetle  and  name  printed  in  black: 
50%  cotton  &  50%  polyester.  Send  $5.50  with  size  (men's  S-M-L-XL)  to  Scientific  T-Shirt,  82  Shirley  Ave  . 
Buffalo,  NY  14215  (NY  state  residents  add  sales  tax). 

EXCHANGE:  Wanted:  Scolytidae  and  Platypodidae  of  world,  especially  neotropical.  Offered:  Species  of  these 
families  from  southeastern  USA  T.  H.  Atkinson,  3103  McCarty  Hall,  Dept.  Ent.  &  Nemat.,  Univ  Florida, 
Gainesville,  FL  3261 1. 

AVAILABLE  FREE:  Reprints  (D  R  Whitehead,  1972,  Classification,  phylogeny,  and  zoogeography  of  Schizo- 
genius  .  .  .;  1976,  Classification  and  evolution  of  Rhinochenus  .  .  .)  and  English  book  translation  (M  E  Ter- 
Minasyan,  1978,  Weevils  of  the  subfamily  Cleoninae  in  the  fauna  of  the  USSR,  Tribe  Lixini).  D.  R  White- 
head,  Systematic  Entomology  Laboratory,  c/o  National  Museum  of  Natural  History,  Washington,  D  C 
20560. 
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Abstract 

Details  of  seasonal  history  and  habits,  relative  abundance  and  damage 
and  duration  of  the  immature  stages  of  Calligrapha  spiraeae,  a  chrysomelid 
feeding  on  ninebark ,  Physocarpus  opulifolius  (L.)  Maxim.,  are  presented 
and  discussed.  The  beetle’s  seasonal  cycle  is  bivoltine  in  southcentral 
Pennsylvania,  with  peak  adult  emergence  occurring  during  the  last  week  of 
June  to  early  July,  and  mid-  to  late  August.  Eggs  are  deposited  usually  in 
irregular  clusters  or  occasionally  singly  on  the  lower  leaf  surfaces  of  the 
food  Plant  All  4  larval  instars  feed  externally  on  the  leaf  surfaces 
Larval  development  is  completed  in  an  average  of  18.9  days  in  the  labora¬ 
tory.  After  feeding  several  days,  the  fourth-instar  larva  drops  to  the  soil  and 
pupates  beneath  the  surface.  The  pteromalid  wasp  Erixestus  winnemana 
Crawford  parasitizes  the  egg  clusters  of  the  beetle.  The  egg,  last  instar 
larva,  and  pupa  are  described  and  illustrated.  An  existing  kev  to  Calli¬ 
grapha  larvae  is  revised  to  include  spiraeae. 


Leaf  beetles  of  the  chrysomeline  genus  Calligrapha  are  readily  recog¬ 
nized  by  their  broadly  oval,  convex  form  and  dark,  sometimes  metallic, 
elytral  markings  on  a  paler,  often  creamy-white  background.  This  New 
World  genus  contains  73  species,  with  36  occurring  in  America  north  of 
Mexico  (Wilcox  1972  and  1975). 

The  importance  of  using  host  plant  data  to  delimit  species  in  the  genus 
has  long  been  appreciated.  Walsh  (1864)  observed  host  preferences  of  sev¬ 
eral  species  of  Calligrapha ;  however,  he  considered  the  slightly  different 
morphological  forms  of  C.  scalaris  (LeConte)  occurring  on  different  host 
plants  to  represent  “phytophagic  varieties.”  Knab  (1909)  described  two  ad¬ 
ditional  species  that  have  subsequently  been  synonymized  with  scalaris. 
It  took  Brown’s  (1945)  study  to  reveal  the  large  number  of  siblings  present 
in  the  scalaris  complex.  He  described  8  new  species  in  the  scalaris  group 

and  corrected  most  of  the  erroneous  host  plant  associations  recorded  in 
the  literature. 

Many  species  of  Calligrapha  feed  on  plants  of  little  economic  impor¬ 
tance,  and  populations  of  those  associated  with  shade  trees  and  ornamental 
plants  only  occasionally  reach  damaging  levels.  Biological  data  there¬ 
fore  are  lacking  for  all  but  a  few  members  of  the  genus.  In  Canada,  Gibson 
(1904)  and  Ainslie  (1925)  discussed  the  habits  of  C.  pnirsa  (Stal)  on  bass¬ 
wood,  Tilia  americana  L.  Whitehead  (1920)  and  Daviault  (1941)  in  Canada 
and  Tanner  (1958)  in  Utah  have  studied  C.  multipunctata  (Say)  on  various 
willows,  Salix  spp.  Hegner  (1908,  1910)  added  additional  information  based 
on  Populations  of  C.  multipunctata  from  the  upper  Midwest.  In  Kansas, 
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Dean  (1946)  reported  on  the  seasonal  history  of  C.  scalaris  on  American 
elm,  Ulmus  americana  L.  Whitehead’s  (1919)  study  in  Nova  Scotia  of  a  spe¬ 
cies  listed  as  C.  scalaris  on  black  alder,  Alnus  glutinosa  (L.)  Gaertn.,  should 
refer  to  C.  confluens  Schaeffer.  Hicks  (1949)  gave  notes  on  damage  to  orna¬ 
mental  dogwood,  Cornus  sp.,  by  C.  philadelphica  (L.)  in  Ontario. 

Recently  Mullins  (1976)  elucidated  the  habits  of  C.  spiraeae  (Say),  a 
species  he  reported  from  Quebec1  south  to  North  Carolina  and  west  to  Michi¬ 
gan  and  Missouri.  Since  C.  spiraeae  apparently  has  not  been  reported  from 
New  York,  we  list  the  following  record:  Aurora,  Cayuga  Co.,  11  June  1978,  1 
adult  on  Physocarpus  opulifolius,  L.  L.  Pechuman,  collector.  Ninebark  was 
known  as  the  food  plant  when  Say  (1826)  described  this  species;  the  name 
spiraeae  was  given  because  at  the  time  Physocarpus  was  included  in  the 
genus  Spiraea.  The  biology  remained  unknown  until  Mullins  studied  its 
seasonal  history  in  Virginia  and  provided  information  on  developmental 
times  and  oviposition  habits. 

In  late  June  1977  we  were  alerted  to  an  outbreak  of  C.  spiraeae  in  an 
ornamental  planting  of  ninebark  in  southcentral  Pennsylvania.  We  initi¬ 
ated  a  study  of  this  population  when  preliminary  observations  indicated 
that  the  seasonal  history  differed  from  that  reported  for  the  Virginia  popula¬ 
tion.  In  this  paper  we  discuss  seasonal  history  based  on  observations  (by  A. 
G.  W.)  of  C.  spiraeae  on  ornamental  and  native  ninebark  and  give  notes  on 
developmental  times  of  the  larval  and  pupal  stages.  The  egg,  last  instar 
larva,  and  pupa  are  described  and  illustrated  (by  E.  R.  H.),  and  Browns 
(1945)  key  to  mature  larvae  is  revised  to  include  C.  spiraeae. 

Methods 

Seasonal  history  of  C.  spiraeae  was  studied  in  an  ornamental  planting 
of  ninebark  (70m  long  X  2m  wide)  in  a  rest  area  along  Interstate  Highway 
81  in  Dauphin  Co.,  Pennsylvania,  just  south  of  exit  28.  Observations  were 
made  at  weekly  or  10-day  intervals  from  late  June  to  late  August,  1977, 
and  from  early  July  to  September,  1978.  On  3  occasions  relative  abundance 
of  the  adults  was  estimated  by  beating  15  terminals  of  the  plant  over  a  tray 
(30  X  24cm).  Observations  were  also  made  at  regular  intervals  during  the 
period  of  June  to  August,  1977,  and  April  to  September,  1978,  on  native  nine¬ 
bark  growing  along  a  stream  approximately  15  km  from  the  main  study  site. 

Developmental  times  were  based  on  laboratory  rearings  maintained  at 
ca.  20-22°  C  using  a  natural  photoperiod.  Larvae  were  placed  with  ninebark 
leaves  in  small  plastic  Petri  dishes.  Foliage  was  renewed  every  2  to  3  days. 

Biology 

Seasonal  history.  The  generalized  field  history  (Fig.  1)  is  based  mainly 
on  a  population  from  native  ninebark  observed  from  April  to  October  1978. 
It  is  supplemented  by  collections  from  the  same  planting  during  August  to 
September,  1977,  and  from  an  ornamental  planting  during  late  June  to 
August,  1977,  and  early  July  to  September,  1978. 

Adults  leave  their  overwintering  sites  soon  after  the  first  flush  of  leaves 
on  ninebark,  mid-April  in  1978.  A  few  small  clusters  of  eggs  were  found 


'The  only  Canadian  record  for  C.  spiraeae  is:  Wiarton,  Ontario,  19  June  1956,  W.  J.  Brown, 
collector.  The  Quebec  record  remains  in  doubt  (pers.  comm.,  E.  C.  Becker). 


THE  COLEOPTERISTS  BULLETIN  33(3),  1979 


259 


Fig-  1.  Seasonal  history  of  Calligrapha  spiraeae  on  Physocarpus  opuli- 
jolius  m  Pennsylvania.  (Note:  stippling  indicates  period  when  adults  are 
overwintering  in  duff  and  black  when  they  are  on  ninebark  plants.) 


during  late  April,  but  a  return  to  cooler  weather  delayed  further  opposi¬ 
tion  until  the  second  week  of  May.  The  majority  of  eggs  was  laid  during 
May  10  to  20.  Nearly  all  were  deposited  on  the  lower  leaf  surfaces  of  their 
host  plant,  usually  irregularly  arranged  (Fig.  2),  but  sometimes  placed  in 
double  rows.  Rarely  a  single  egg  was  laid,  and  only  occasionally  were 
eggs  deposited  on  the  upper  leaf  surface  or  on  petioles  of  the  host  plant.  The 
average  number  of  eggs  in  a  cluster  was  5.9  (range  2-13,  n  =  21). 

Eggs  in  one  of  the  clusters  found  in  late  April  began  to  hatch  on  May  20, 
but  early  instar  larvae  did  not  become  numerous  until  the  first  week  of 
June  and  unhatched  eggs  were  observed  until  ca.  June  20.  First-instar  larvae 
fed  by  making  nearly  circular  holes  through  a  leaf  (Fig.  3). 

Third-  and  fourth-instar  larvae  were  collected  as  early  as  June  3  and 
were  present  on  the  foliage  until  mid-July.  These  older  larvae  often  fed 
near  the  edge  of  a  leaf,  giving  it  a  ragged  appearance.  Fourth-instar  larvae 
fed  for  several  days  before  dropping  to  the  ground  to  pupate  just  beneath 
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Figs.  2-5.  Life  stages  of  Calligrapha  spiraeae  and  damage  to  host  plant, 
Physocarpus  opulifolius.  2)  Egg  cluster  deposited  on  lower  leaf  surface  of 
food  plant.  3)  Feeding  damage  caused  by  first-instar  larvae.  4)  Adults 
feeding  on  foliage  of  host  plant.  5)  Ornamental  planting  of  ninebark 
totally  defoliated  by  adults  and  larvae. 


the  soil  surface.  Adults  of  the  first  generation  began  to  emerge  in  late  June 
and  continued  to  emerge  for  several  weeks.  The  number  of  overwintered 
adults  declined  sharply  during  the  third  week  of  June,  possibly  indicating 
that  most  of  the  overwintering  adults  had  died. 

Recently  emerged  adults  began  to  mate  in  early  July.  In  both  1977  and 
1978  C.  spiraeae  produced  only  a  small  second  generation  on  native  nine- 
bark.  Eggs  were  present  from  the  second  week  in  July  to  early  August,  lar¬ 
vae  from  mid-July  to  late  August.  Adults  of  the  second  generation  re¬ 
mained  on  ninebark  until  the  first  heavy  frosts  (mid-October). 

Relative  abundance  and  damage.  In  the  ornamental  planting  of  nine¬ 
bark,  the  size  of  the  large  first  generation  of  C.  spiraeae  was  estimated  near 
the  end  of  adult  emergence  when  only  a  few  fourth-instar  larvae  remained 
on  the  plants  and  when  only  a  few  pupae  and  teneral  adults  were  found  in 
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duff  samples  taken  from  beneath  the  planting.  On  June  29  the  number  of 

f|d!i,  tS  ®veraged,25:5  0n  the  terminal  30  cm  of  15  ninebark  branches  (range 
3-64).  The  population  had  declined  when  similar  counts  were  made  in  mid- 
July  and  early  August.  Adults  averaged  18.3/terminal  on  July  15  (range 
5-43)  and  only  1.3/terminal  on  August  2  (range  0-4). 

Large  areas  of  the  hedge  were  completely  defoliated  by  late  June,  and 
total  defoliation  had  occurred  by  mid-July  (Figs.  4-5).  Only  a  few  greenish 
stems  and  seed  clusters  remained  to  contrast  with  the  brown  stems.  Many 
adults  still  clung  to  the  bare  stems,  but  some  had  dispersed  to  nearby  orna¬ 
mentals,  and  a  few  had  notched  leaves  on  understory  goldenrods,  Solidago 
spp.  As  soon  as  refoliation  took  place,  the  adults  stripped  the  new  growth. 
There  was  no  evidence  of  a  second  generation  on  the  defoliated  hedge, 
although  at  this  same  time  in  1977  and  1978,  eggs  and  early  instar  larvae  of  a 
second  brood  were  found  on  native  ninebark. 

The  bare  branches  of  the  hedge  were  cut  to  nearly  ground  level  in  late 
winter  1978  by  the  Department  of  Transportation.  Since  no  overwintering 
beetles  were  taken  in  duff  samples  from  beneath  the  planting  and  no  re¬ 
growth  was  evident  by  early  May  when  native  ninebark  had  fully  leafed 
out,  we  discontinued  our  observations.  In  early  July,  however,  Transporta¬ 
tion  officials  informed  us  that  some  regrowth,  ca.  10-15  cm  high,  had  ap¬ 
peared  at  the  base  of  the  dead  stems.  Adults  of  the  first  generation  and  eggs 
of  an  apparent  second  generation  of  C.  spiraeae  were  present  along  with 
late  mstar  larvae  of  the  first  generation.  The  population,  although  much 
reduced  compared  to  1977,  kept  growth  at  a  minimum  so  that  by  September 
only  a  few  scattered  stems  bearing  small  leaves  were  evident. 

Duration  of  immature  stages.  In  the  laboratory  at  20-22 °C  incubation 
time  for  eggs  of  C.  spiraeae  averaged  5  days,  and  larval  development  was 
completed  in  an  average  of  18.9  days  (Table  1).  Each  of  the  first  3  larval 
stadia  lasted  slightly  more  than  3  days,  with  the  fourth  requiring  an  average 
of  9.4  days.  The  fourth-instar  larva  fed  for  about  3  days  on  leaves  of  its  host, 
then  entered  the  soil  and  pupated  just  beneath  the  surface  within  4-9  days. 

Natural  enemies.  Eggs,  late  instar  nymphs,  and  adults  of  the  pentatomid 
odisus  maculiventris  (Say),  the  spined  soldier  bug,  were  found  on  the  or¬ 
namental  planting  of  ninebark  in  late  June  1977.  Only  a  few  first  genera¬ 
tion  larvae  of  C.  spiraeae  remained  on  the  plants,  but  the  once  large  popu¬ 
lation  must  have  attracted  this  predaceous  hemipteran.  A  Podisus  adult 
quickly  attacked  a  teneral  adult  of  the  chrysomelid  when  the  2  were  placed 
together  in  the  laboratory. 


Table  1.  Duration  (to  nearest  whole  number  of  days)  of  eggs  and  larval  and  pupal 
stadia  of  C.  spiraeae  reared  at  20-22°C. 


Stage 

No.  Individuals 

Range 

Mean 

Cumulativi 
mean  age 

Egg 

Larval  Stadia 

2 

5 

5.0 

5.0 

1st 

10 

3-4 

3.2 

8.2 

2nd 

10 

3-4 

3.2 

11.4 

3rd 

10 

3-4 

3.1 

14.5 

4th 

8 

7-12 

9.4 

23.9 

Pupa 

8 

7-11 

8.2 

32.1 

262 


WHEELER  &  HOEBEKE:  CALLIGRAPHA 


Two  second  generation  eggs  of  C.  spiraeae,  parasitized  by  the  pteromalid 
wasp  Erixestus  winnemana  Crawford,  were  collected  from  ornamental 
ninebark  on  June  29,  1977.  These  eggs  produced  2  wasps  on  July  7,  1977.  On 
May  10,  1978,  a  female  of  E.  winnemana  was  found  searching  over  a  cluster 
of  10  C.  spiraeae  eggs  on  native  ninebark.  When  the  eggs  were  brought  into 
the  laboratory,  the  first  wasp  emerged  on  May  20,  8  additional  wasps 
emerged  during  May  21-22,  and  a  tenth  specimen  on  May  24.  Another  para¬ 
sitized  egg  cluster  was  collected  on  May  30.  This  parasitoid  was  originally 
described  as  parasitic  on  eggs  of  C.  bigsbyana  (Kirby)2  and  C.  scalaris  (Craw¬ 
ford  1910)  and  was  reared  from  eggs  of  C.  spiraeae  by  Mullins  (1976). 


Description  of  the  Egg 

(Figures  6-7) 

Measurements.  Ovoid,  elongate;  approximately  1. 8-1.9  mm  long,  0.8  mm  wide. 
Color  varies  from  bright  to  dark  orange-yellow.  Egg  shell  surface  bearing  a  network 
of  minute,  round,  dome-shaped,  nearly  contiguous  granules  (Fig.  6).  An  SEM  photo 
(Fig.  7)  illustrates  this  chorionic  configuration. 

Specimens  examined.  Five  eggs,  collected  from  native  ninebark,  Physocarpus 
opulifolius,  along  Rte.  443,  Middle  Paxton  Twp.,  Dauphin  Co.,  Pennsylvania,  mid- 
May,  1978.  A.  G.  Wheeler,  Jr.,  collector.  Determined  by  association  with  reared 
adults. 

The  SEM  photomicrograph  was  taken  with  an  AMR-1000A  Scanning 
Electron  Microscope  on  Polaroid  Type-55  film;  the  subject  was  coated  with 
a  160-200  angstroms  gold  film  in  a  Balzers  Sputter  Coater  at  Cornell  Uni¬ 
versity,  Ithaca,  New  York,  with  the  assistance  of  Mr.  Richard  L.  Brown. 

Description  of  the  Fourth-Instar  Larva 

(Figures  8-13) 

Measurements.  Length  8.0-9.0  mm.  Color  pale  yellow  or  cream-colored;  integu¬ 
ment  bearing  indistinct,  minute  pavement  granules  and  simple  setae.  Body  subcylin- 
drical,  cyphosomatic,  slightly  tapered  posterad  (Fig.  9).  Head  capsule  largely  brown, 
with  darker  “freckles,”  usually  with  broad  anterior  area  and  broad  lateral  area  be¬ 
hind  ocellar  region  pale. 

Head.  Large,  exserted,  hypognathous,  rounded,  hind  dorsal  margin  evenly  con¬ 
vex;  distinct  coronal  suture  present;  frontal  sutures  present,  V-shaped,  extending 
nearly  to  antennal  bases.  Antennae  (Figs.  9  &  12)  located  laterad,  at  distal  ends  of 
frontal  sutures;  3-segmented;  basal  segment  short,  ring-shaped;  segment  2  twice  as 
long  as  segment  1;  segment  3  conical,  slightly  acicular;  segment  2  with  small  apical 
papilla,  half  as  long  as  segment  3;  segments  1-3  dark  brown  to  piceous.  Six  (6)  ocelli 
present  on  each  side  of  head  capsule,  above,  posterad  and  below  each  antennal  base 
(Fig.  9);  a  group  of  4  ocelli  above  and  posterad  and  a  group  of  2  posterad  and  below 
each  antennal  base.  Distinct  frontal-clypeal  suture  present;  clypeus  nearly  4  times 
as  wide  as  long  with  3  long,  erect  setae  on  each  side  of  midline  in  oblique  row  (Fig. 
8);  upper  margin  broadly  pigmented  light  to  dark  brown.  Labrum  light  to  dark  brown, 
nearly  2  times  as  wide  as  long,  acutely  emarginate  at  apex  in  middle;  2  long,  erect 
setae  on  each  side  of  midline.  Epipharynx  simple  with  3  short,  stout,  flattened  setae 
on  each  side  at  apex.  Mandibles  (Fig.  10)  stout,  with  5  rounded  teeth  apically;  2  setae 
present  on  dorsal  outer  surface.  Maxillary  palpi  3-segmented  (Fig.  13),  piceous;  pal- 
pifer  with  2  setae  on  ventral  surface;  basal  segment  short,  ring-shaped;  segment  2 


2C.  bigsbyana  (Kirby)  now  equals  C.  multipunctata  (Say)  (Wilcox  1975). 
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Figs.  6-7.  Egg  of  Calligrapha  spiraeae.  6)  Habitus  (lateral  view)  showing 
portion  of  sculpturing  of  egg  chorion.  7)  SEM  photo  of  egg  chorion,  530X 
(debris  present  on  egg  surface),  [scale  line  =  0.5  mm  for  Fig.  6]. 


longer  than  basal  segment,  widest  at  middle,  with  2  setae  on  inner  ventral  surface 
and  1  seta  on  outer  dorso-lateral  surface;  apical  segment  as  long  as  segment  2,  nar¬ 
rower,  tapered  at  apex;  inner  and  apical  margin  of  maxillary  mala  (Fig.  13)  beset 
with  several  stout,  erect  setae;  cardo  broadly  triangular  with  1  seta  on  outer  ventral 
surface;  stipes  large,  fused,  with  2  setae  on  outer  surface  below  palpus.  Prementum 
of  labium  (Fig.  11)  broadly  transverse,  lightly  pigmented,  with  2  setae  in  middle  of 
disk.  Labial  palpi  2-segmented,  piceous;  basal  segment  shorter  than  apical  segment; 
apical  segment  tapered  to  apex.  Postmentum  (  =  combined  men  turn  and  submen- 
tum)  nearly  as  broad  as  long  with  4  pairs  of  setae,  2  pair  on  each  side  of  midline. 

Thorax.  Pronotal  shield  largely  brown,  lightly  sclerotized,  slightly  longer 
than  dorsal  length  of  meso-  and  metathorax  combined.  Legs  (Fig.  9)  comparatively 
large;  coxae  large;  tibiae  slightly  shorter  than  femora;  claw  simple,  curved,  tapered 
to  apex;  prothoracic  spiracle  moderate  in  size,  annular,  surrounded  by  circular,  brown 

area,  dark  brown  transversely  lunate  spots  on  lateral  aspects  of  meso-  and  meta¬ 
thorax. 


Abdomen.  Ten-segmented  with  venter 
nal  segments  with  greater  diameter  than 
lateral  aspects  of  segments  1-8,  annular, 


of  tenth  segment  proleg-like.  Mid-abdomi- 
cephalic  or  caudal  segments.  Spiracles  on 
bordered  by  brown-piceous  rings.  Eighth 
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and  ninth  tergites  each  with  large,  transverse,  brown  area;  margined  apically  with 
row  of  setae.  Venter  of  all  segments  beset  with  transverse  row  of  setae. 

Specimens  examined.  Numerous  larvae  collected  from  ornamental  and  native 
ninebark,  Physocarpus  opulifolius,  at  1-81  rest  area,  nr.  Grantville,  Dauphin  Co., 
Pennsylvania,  28-29  June,  1977,  and  along  Rte.  443,  Middle  Paxton  Twp.,  Dauphin 
Co.,  Pennsylvania,  8-23  August,  1977.  A.  G.  Wheeler,  Jr.,  collector.  Determined  by 
association  with  reared  adults. 


Figs.  8-13.  Larva  of  Calligrapha  spiraeae.  8)  Frontal  aspect  of  head.  9) 
Habitus  (lateral  view).  10)  Right  mandible,  ventral  (left)  and  dorsal 
(right).  11)  Maxilla  and  labium  (ventral  view).  12)  Antenna.  13)  Left 
maxilla  and  palpus  (ventral  view).  [Scale  line  =  0.45  mm  for  Fig.  8;  3.0 
mm  for  Fig.  9;  0.42  mm  for  Fig.  10;  0.3  mm  for  Figs.  11  and  13;  and  0.1  mm  for 
Fig.  12]. 
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Description  of  the  Pupa 
(Figures  14-16) 

^^aSUrements'  LenSth  9  mm-  Shape  elongate,  robust,  exarate.  Color  pinkish- 

Head.  Transverse,  widest  across  eyes,  tapered  towards  vertex  in  frontal-dorsal 
aspect,  with  stout  setae  above  antennal  bases  and  eyes  (Fig.  15).  Mouthparts  directed 
posteriorly.  Eyes,  antennae,  mandibles,  and  palpi  clearly  discernible. 

Thorax.  Pronotum  subtriangular,  transverse,  widest  at  base,  with  irregularly 
placed  setae  along  lateral,  anterior,  and  sub-basal  margins  (Figs.  14-16).  Mesonotum 
with  minute  setae  around  base  of  scutellum  (Fig.  14).  Scutellum  large,  elongate 
triangular^  Metanotum  (Fig.  14)  bearing  short  setae  along  irregular  transverse  row 
on  basal  half.  Elytra  closely  appressed  and  curving  around  body,  extending  pos¬ 
teriorly  to  abdominal  segment  2.  Fore-,  meso-,  and  metafemora  subperpendicular  to 

°n^lU7dma  aX1S  °f  b°dy;  a11  legS  bearing  short  setae  at  femoral-tibial  articulation 

Abdomen.  Nine  movable  segments;  segments  1-6  (Fig.  14)  dorsally  bearing 
transverse  row  of  short  setae  on  apical  margin.  Cluster  of  3  short  setae  arising 
posterad  of  spiracles  on  segments  1-6  (Fig.  16).  Spiracles  of  segments  1-8  situated 
laterally,  darkly  pigmented,  annular;  spiracles  of  segment  8  small.  Segment  7 
(  lg.  14)  broadly  triangular  dorsally,  tapered  to  apex;  apical  margin  bearing  setae 
except  at  apex.  Segment  8  broadly  rounded  dorsally  at  apex  with  apical  row  of 
setae.  Segment  9  broadly  transverse  basally,  strongly  constricted  at  middle,  tapered 
to  point  at  apex;  darkly  pigmented  (Figs.  14-16).  Abdominal  venter  devoid  of  setae 
Fair  of  fleshy  swellings  ventrally  at  base  of  segment  9  (Fig.  15). 

Specimens  examined.  One  pupa  reared  from  larva  collected  from  native  nine- 
bark,  Physocarpus  opulifolius,  along  Rte.  443,  Middle  Paxton  Twp.,  Dauphin  Co 

Pennsylvania  8  June,  1978.  A.  G.  Wheeler,  Jr.,  collector.  Determined  bv  association 
with  reared  adults. 

With  the  description  of  the  mature  larva  of  C.  spiraeae,  Brown’s  (1945) 
key  to  five  species  of  Calligrapha  larvae  is  here  revised  to  include  spiraeae 
Brown’s  couplet  #  1.  (p.  121)  is  modified  to  read  as  follows: 

1.  Head  capsule  largely  brown,  with  anterior  and  lateral  areas  and  a 


Figs  14-16.  Pupa  of  Calligrapha  spiraeae.  14)  Dorsal  aspect.  15)  Ventral 
aspect.  16)  Lateral  aspect,  [scale  line  =  2.0  mm]. 
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very  narrow  median  line  pale.  Labrum  and  palpi  largely  brown. 
Pronotal  shield  largely  brown,  the  anterior  and  basal  margins 
narrowly  and  the  median  line  very  narrowly  pale,  the  broadly 
pale  lateral  margins  enclosing  a  large  brown  spot  on  each  side. 
The  transversely  lunate,  brown  spot  on  each  side  of  the  meso- 
and  of  the  metathorax  heavier  than  in  the  other  species.  Coxae  and 
the  sclerites  to  which  they  are  attached  basally,  entirely  brown  on 
the  outer  side.  Eighth  and  ninth  abdominal  tergites  each  with  a 
large,  transverse,  brown  area.  Body  smaller.  (10  larvae  taken 

from  the  food  plant  at  Simcoe  and  Delhi,  Ont.) . 

.  23.  pruni  n.  sp.” 

Head  capsule  largely  dark  brown,  with  darker  mottling,  usually 
with  broad  anterior  area  and  broad  lateral  area  behind  ocellar 
region  pale.  Labrum  light  brown,  palpi  dark-brown  to  piceous. 
Pronotal  shield  largely  brown,  the  basal  margin  narrowly  and 
the  median  line  very  narrowly  pale,  the  broadly  pale  lateral 
margin  enclosing  a  large  brown  spot  on  each  side.  A  large  trans¬ 
versely  lunate  brown  spot  on  each  side  of  the  meso-  and  meta¬ 
thorax.  Coxae,  and  the  sclerites  to  which  they  are  attached  basally, 
brown.  Femur  and  tibia  pale  to  light  brown  on  outer  surface,  pale 
on  inner  surface.  Basal  and  apical  margins  of  femora  and  tibiae 
narrowly  piceous.  Eighth  and  ninth  abdominal  tergites  each  with  a 
transverse  brown  area.  (Numerous  larvae  taken  from  a  native  and 
ornamental  planting  of  the  food  plant,  ninebark,  Physocarpus 


opulifolius,  in  Dauphin  Co.,  Pennsylvania) .  spiraeae  (Say). 

“Head  capsule  entirely  pale  except  in  the  ocellar  areas.  // .  ”2. 


Discussion 

Our  biological  data  derived  from  populations  of  C.  spiraeae  on  native 
and  ornamental  ninebark  in  Pennsylvania  differ  in  several  respects  from 
the  observations  made  on  this  species  in  Virginia  (Mullins  1976).  Of  primary 
importance  is  the  observation  that  this  chrysomelid  is  bivoltine,  having 
produced  a  small  second  brood  in  both  years  of  study.  Brown  (1945)  stated 
that  all  Calligrapha  species  known  from  Canada  are  univoltine,  and  to  our 
knowledge  this  is  the  first  record  of  a  second  generation  occurring  in  the 
genus.  It  seems  likely  that  the  “new  adults’’  reported  by  Mullins  to  emerge 
in  late  August  represented  a  second  rather  than  a  first  generation. 

Mullins  (1976)  characterized  the  last  larval  stage  as  non-feeding.  In  our 
study,  however,  fourth-instar  larvae  fed  for  several  days  in  the  field  and 
laboratory  before  entering  the  soil  to  pupate. 

The  observation  of  defoliation  to  an  ornamental  hedge  of  ninebark 
marks  the  first  record  of  C.  spiraeae  as  an  economically  important  insect. 
In  both  years  populations  were  small  on  native  ninebark.  Large  popula¬ 
tions  capable  of  damaging  their  hosts  probably  develop  only  rarely  on 
ninebark  growing  along  water  courses  and  in  thickets.  The  concentration 
of  the  host  plant  as  an  ornamental  in  an  open  area  produced  an  artificial 
environment  possibly  conducive  to  the  build-up  of  a  large  beetle  popula¬ 
tion.  C.  spiraeae  thus  may  be  another  example  of  an  insect  maintaining  non¬ 
destructive  levels  in  a  natural  environment  but  reaching  outbreak  propor¬ 
tions  under  altered  conditions. 
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OUTBREAK  OF  A  TWIG  BEETLE,  PITYOPHTHORUS  OPACULUS 

LECONTE,  IN  COLORADO 

Robert  E.  Stevens',  C.  Kendall  Lister2,  and  James  L.  Linnane2 

Abstract 

This  widely-distributed  but  little-known  species  of  bark  beetle  caused  death  and 
discoloration  of  affected  new  growth  on  host  trees  in  1978. 


Our  attention  was  recently  drawn  to  severely  discolored  subalpine  firs,  Abies 
lasiocarpa  (Hook.)  Nutt.,  in  the  vicinity  of  Rifle,  Garfield  County,  Colorado.  Similar 
tree  damage  was  also  reported  from  the  vicinity  of  Yampa,  Routt  County,  and  Col- 
bran,  Mesa  County.  A  visit  to  the  Rifle  site  disclosed  an  extensive  infestation  of 
Pityophthorus  opaculus  LeConte,  a  small  (ca.  1.5  mm  long)  twig-mining  scolytid. 

Bright  (1977)  indicated  that  P.  abietis  Blackman,  P.  albertensis  Blackman,  and 
P.  exiguus  Blackman  are  synonymous  with  P.  opaculus.  The  species  is  distributed  from 
the  Chiricahuas  and  Sacramento  Mountains  in  Arizona  and  New  Mexico  northward 
through  the  Great  Basin  and  Rocky  Mountains  to  Alberta,  and  east  to  West  Vir¬ 
ginia,  New  York,  and  Maine.  Under  one  or  another  of  its  synonyms,  it  is  recorded  from 
a  variety  of  conifers,  including  Abies,  Larix,  Picea,  Pinus,  and  Pseudotsuga  (Black¬ 
man  1928).  It  is  rare  enough  not  to  be  well  known  to  forest  entomologists  in  the 
western  United  States.  Little  has  been  known  of  its  habits;  Craighead  (1950)  indicates 
it  breeds  in  twigs  of  spruce,  white  pine,  larch,  and  balsam  fir. 

We  collected  specimens  on  26  VII  1978.  Most  were  mature  adults  evidently  about 
ready  to  emerge.  There  were  a  few  large  larvae.  All  were  in  mined  out  shoots  of  fully 
developed  1977  growth,  the  needles  of  which  had  faded  but  not  fallen.  The  intensity 
of  the  infestation  was  such  that  in  some  areas  much  of  the  1977  foliage  on  most  trees 
—from  sapling  to  large  mature  size— had  been  killed.  In  other  areas  the  damage  was 
less  severe.  The  length  of  mined  shoots  and  associated  faded  foliage  was  variable, 
but  generally  amounted  to  about  5  cm. 

We  thank  S.  L.  Wood  for  identifying  specimens  for  us. 
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THE  PURPURICENINE  GENUS  SCYTHROLEUS  BATES 
(COLEOPTERA:  CERAMBYCIDAE) 

Durward  D.  Skiles 

Institute  of  Geophysics  and  Planetary  Physics,  University  of  California, 

Los  Angeles,  CA  90024 

The  purpuricenine  genus  ScyinroLeus  ( oKvdpos ,  sullen)  Bates  (1885)  was 
erected  to  accommodate  the  new  species  picticornis,  described  from  a  mela- 
nistic  female  from  the  Bay  of  Tehuantepec”  in  southern  Mexico.  Almost 
a  century  later,  specimens  are  exceedingly  rare  in  collections,  and  the  genus 
remains  monotypic  with  only  the  female  described. 

While  he  recognized  that  the  structural  characters  of  Scythroleus  placed 
it  near  the  genus  Tragidion  Audinet-Serville,  Bates  observed,  “In  general 
form  and  sculpture,  however,  the  genus  bears  no  resemblance  to  Tragidion, 
the  form  being  convex  and  nearly  cylindrical,  with  the  surface  densely  and 
finely  sculptured,  without  costae  or  other  inequalities.”  Apparently,  Bates 
was  not  acquainted  with  T.  armatum  LeConte  (1858),  and  he  certainly  was 
not  familiar  with  T.  gracilipes  Linsley  (1940).  Both  are  decidedly  more  con¬ 
vex  and  cylindrical  than  the  other  members  of  Tragidion,  and  neither  has 
elevated  elytral  costae. 

Recently,  in  the  mountains  of  southern  Sinaloa,  Mexico,  E.  F.  Giesbert 
and  I  collected  two  specimens  of  S.  picticornis,  a  male  and  a  female,  which 
provide  additional  evidence  of  the  close  relationship  of  Scythroleus  to  Tra¬ 
gidion.  Both  specimens  are  remarkable  in  that  the  elytra  are  fulvous  with 
only  the  extreme  basal  margins  black,  whereas  the  type  (according  to  Bates’ 
description)  and  the  only  other  example  of  picticornis  I  have  seen  are  en¬ 
tirely  black,  excepting  the  orange  basal  portions  of  the  flagellar  antennal 
segments.  Thus  the  general  form  and  color  pattern  of  the  new  specimens 
are  essentially  those  of  T.  armatum  and  T.  gracilipes,  although  their  linear 
dimensions  are  about  50  percent  greater  than  those  of  larger  examples  of 
either  of  the  latter  species. 

The  primary  structural  distinction  noted  by  Bates  was  the  near  absence 
in  Scythroleus  of  the  prominent  carinae  separating  the  frons  from  the  anteoc- 
ular  spaces  in  Tragidion.  But  the  Sinaloan  specimens  of  S.  picticornis,  par¬ 
ticularly  the  male,  have  carinae  which  are  quite  prominent,  far  more  so  in 
fact,  than  those  typical  of  T.  armatum.  Moreover,  the  prominent,  cornute 
antennal  tubercles  which  inspired  Serville  to  construct  the  name  Tragidion 
{rpayos,  he-goat)1,  but  which  Bates  described  as  only  “breviter  cornuta"  in 
the  type  of  S.  picticornis,  are  present  in  the  Sinaloan  specimens  of  picticornis 
and  exceeded  in  prominence  only  by  those  of  T.  annulatum  LeConte. 

Despite  the  similarities  noted  above,  the  material  at  hand  indicates  that 
the  generic  distinction  between  Scythroleus  and  Tragidion  merits  continued 
recognition.  While  the  habitus  of  the  male  S.  picticornis  (Fig.  1)  is  that  of  a 
large  male  Tragidion,  that  of  a  female  is  immediately  distinguished  by  the 


'  Anyone  familiar  with  the  rather  unpleasant  odor  of  a  freshly  captured  adult  Tragidion 
will  appreciate  that  rpayo s  also  means  “the  smell  of  the  arm  pits,”  a  curious  coincidence  that 
m  all  probability  escaped  Serville’s  notice! 
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Fig.  1,  Male  Scythroleus  picticornis  Bates  from  southern  Sinaloa,  Mex¬ 
ico. 
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trapezoidal,  as  opposed  to  circular,  pronotal  outline.  In  addition,  the  dor¬ 
sum  of  both  sexes  is  shining  in  Scythroleus,  opaque  in  Tragidion. 

Several  features  of  the  prothorax  of  both  sexes  of  Scythroleus  also  dis¬ 
tinguish  the  genus.  The  lateral  margins,  which  in  Tragidion  are  promi¬ 
nently  and  acutely  tuberculate,  are  only  broadly  angulate.  The  pro- 
notum,  gibbose  with  several  prominent  discal  calli  in  Tragidion,  is  rather 
plane  and  has  only  an  indistinct  median  callus.  The  hair  of  the  pronotum, 
erect  in  Tragidion,  is  appressed  in  Scythroleus.  Finally,  the  prosternal 
process,  which  in  Tragidion  is  plane  between  the  coxae,  arcuate  behind,  and 
bilobed  at  the  apex,  is  in  Scythroleus  protuberant  and  ridged  between  the 
coxae,  vertical  behind,  and  not  bilobed  at  the  apex. 

Below  I  have  modified  Bates’  original  generic  and  specific  descriptions 

of  S.  picticornis  to  include  the  recently  discovered  male  and  new  color 
variety. 


Genus  Scythroleus  Bates 

Closely  related  to  Tragidion.  Form  robust,  subcylindrical.  Head  small;  frons 
vertical,  broadly  rectangular  and  recessed  between  lower  ocular  lobes,  abruptly 
narrowed  between  antennal  insertions,  separated  from  clypeus  and  anteocular 
spaces  by  distinct,  obtuse  carinae;  apex  of  mandible  simple,  acute;  antennal  tubercle 
cornute;  antenna  filiform,  basal  flagellar  segments  incrassate.  Prothorax  broader 
than  long;  lateral  tubercles  obtuse,  not  prominent,  rendering  pronotal  outline 
rather  circular  in  male,  trapezoidal  in  female;  disc  planar,  callosities  poorly  de¬ 
fined;  prosternal  process  protuberant  and  ridged  between  coxae,  vertical  behind. 
Mesosternum  protuberant  between  coxae;  scutellum  subtriangular,  about  as  broad 
as  long,  apex  rounded.  Elytra  elongate,  parallel  sided,  surface  smooth,  without 
costae.  Posterior  leg  rather  slender,  elongate;  femur  not  attaining  elytral  apex. 


Scythroleus  picticornis  Bates 

Male.  Form  large,  sides  subparallel.  Integument  shining,  pubescent,  finely, 
densely  punctate;  pubescence  thin  on  dorsum,  much  denser  on  venter,  pale  testa¬ 
ceous,  becoming  golden  on  head  and  appendages;  color  of  head,  legs,  pro-  and  meso- 
thorax  predominantly  black;  elytra  fulvous  with  faint  brownish  tinge  on  humeri 
becoming  black  along  extreme  basal  margins.  Head  small;  pubescence  long,  thin, 
erect  and  appressed  above,  erect,  shorter  and  denser  on  frons;  vertex  and  occiput 
coarsely,  confluently  punctate  with  a  very  irregular,  smooth,  glabrous  median 
callus;  frons  moderately  coarsely  punctate,  deeply  recessed  and  2  X  as  broad  as 
high  between  lower  ocular  lobes,  abruptly  halved  in  width  between  antennal  inser¬ 
tions,  bisected  by  a  thin  groove  extending  from  between  antennal  tubercles  to  lower 
/4  of  frons,  thence  abruptly  flaring  to  form  a  smooth,  glabrous,  largely  impunctate 
region  extending  nearly  to  lateral  margins;  antennal  tubercle  prominent,  robust, 
cornute;  antenna  11  segmented,  exceeding  elytral  apex  by  three  segments;  scape  ro¬ 
bust,  subcylindrical,  about  3  X  as  long  as  wide,  3rd  segment  about  1.5  X  as  long  as 
scape,  distinctly  longer  than  4th,  subequal  to  5th  through  9th,  10th  subequal  to  3rd, 
11th  almost  1.5  X  as  long  as  third,  apical  2/5th  appendiculate;  pubescence  golden, 
short,  suberect,  moderately  dense  on  scape  and  basal  flagellar  segments,  becoming 
much  shorter,  thinner,  appressed  on  apical  segments;  segments  3  and  4  densely,  seg¬ 
ments  5  through  8  sparsely,  fimbriate  with  black  and  golden  on  inner  margins;  scape 
£nd  pedicel  red-brown  to  black,  flagellar  segments  bright  burnt  orange,  segments 
3  through  10  apically  annulate  and  penicillate  with  black;  lower  lobe  of  eye  ovoid, 
broader  than  high,  slightly  shorter  than  gena,  upper  lobe  scarcely  broader  than 
isthmus;  eyes  separated  above  by  almost  5  X  width  of  upper  lobe.  Pronotum  5/7  as 
iong  as  broad,  as  wide  as  base  of  elytra;  apical  margin  about  4/5  as  wide  as  basal 
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margin,  about  4/7  as  wide  as  greatest  width  of  pronotum  which  lies  at  basal  2/5 
across  lateral  tubercles;  lateral  tubercle  not  prominent,  apex  subangulate;  lateral 
margin  arcuate,  gently  converging  over  anterior  3/5,  slightly  convex  and  rather 
abruptly  converging  behind  apex  of  tubercle,  subparallel  over  basal  1/5,  prothorax 
with  sternum,  sides,  and  latero-anterior  portions  of  pronotum  opaque,  very  finely, 
densely  granulated,  pubescence  sparse,  recurved;  disc  shining,  coarsely,  confluently 
punctate,  with  a  small,  poorly  defined,  impunctate  median  callus  at  basal  1/4; 
shining  area  covered  with  rather  dense,  long,  appressed  and  scattered,  erect  pu¬ 
bescence,  separated  from  opaque  areas  by  a  fine  line,  forming  an  amphora-like  region 
which  flares  abruptly  just  before  apical  margin  and  continues  along  entire  apical 
margin  of  prothorax,  deepening  laterally  into  a  distinct,  narrow  groove  which  widens 
gradually  on  sternum;  amphora-like  region  narrowest  and  about  1/3  width  of  pro¬ 
notum  on  anterior  1/4  of  disc,  gradually  widening  posteriorly,  abruptly  widening 
at  basal  1/4,  thence  lobing  forward  into  anterior  half  of  pronotum,  continuing  lat¬ 
erally  behind  tubercles,  where  it  deepens  into  a  narrow  groove  which  continues  onto 
sternum,  passes  in  front  of  the  coxae  and  ultimately  forms  the  lateral  margins  of  the 
prosternal  process;  prosternum  shallowly  concave  in  front  of  coxae,  prosternal 
process  about  1/3  as  wide  as  procoxal  cavity,  ridged  between  and  projecting  above 
coxae,  vertical  behind  and  not  projecting  beyond  coxae.  Mesosternum  slightly  pro¬ 
tuberant  between  coxae,  posterior  margin  broadly  emarginate  and  bilobed;  scu- 
tellum  as  broad  as  long,  finely,  densely  punctate,  pubescence  appressed,  obscuring 
surface.  Metasternum  very  finely,  densely  punctate  and  pubescent  throughout. 
Elytra  2!4  times  as  long  as  basal  width,  subparallel,  converging  slightly  over  api¬ 
cal  1/3;  apices  subtruncate,  rounded  externally,  subangulate  at  suture,  surface 
densely,  rather  finely,  subconfluently  punctate  throughout,  pubescence  dense,  fine, 
very  short  and  inconspicuous,  costae  present  only  as  fine,  impunctate,  scarcely  raised 
lines.  Legs  finely,  densely  punctate,  pubescence  testaceous  on  femora,  golden  on 
tibiae  and  tarsi;  posterior  femur  surpassing  apex  of  4th  abdominal  segment;  anterior 
tibia  with  dense,  golden  pile  internally;  intermediate  and  posterior  tibiae  densely 
setose;  posterior  tibia  straight,  slender;  tarsal  segments  robust,  first  segment  of  pos¬ 
terior  tarsus  IV2  X  as  long  as  second,  subequal  to  third,  little  more  than  half  as  long 
as  fifth.  Abdominal  sternites  very  finely,  densely  punctate  and  pubescent,  excepting 
apical  margins  which  are  polished,  glabrous,  impunctate;  fifth  sternite  distinctly 
longer  than  fourth,  narrowing  apically,  apex  broadly,  shallowly  emarginate.  Length 

33  mm. 

Female.  Integument  black,  excepting  flagellar  antennal  segments  which  are 
burnt  orange,  annulate  with  black  on  apical  2/5;  elytra  either  wholly  black  or 
wholly  fulvous  with  only  the  extreme  basal  margins  black.  Antennal  tubercle  less 
prominent  than  in  male;  antenna  not  or  scarcely  exceeding  elytral  apex,  pubescence 
predominantly  black.  Pronotum  5/6  as  long  as  broad,  distinctly  narrower  than  base 
of  elytra;  apex  of  lateral  tubercle  obtusely  angulate;  lateral  margin  abruptly  con¬ 
verging  and  slightly  concave  behind  tubercle;  pronotum  shining,  densely,  coarsely, 
confluently  punctate,  excepting  latero-basal  areas  which  are  subopaque  and  granu¬ 
late,  but  not  separated  by  distinct  lines;  pubescence  suberect,  moderately  long,  rather 
sparse;  prothorax  subopaque,  densely,  coarsely,  granulate-punctate  on  sides, 
abruptly  becoming  shining  and  shallowly,  less  densely  punctate  on  sternum.  Ely¬ 
tral  punctures  distinctly  separated,  subconfluent  near  apices  only.  Pubescence  of  in¬ 
termediate  and  posterior  tibiae  and  tarsi  predominantly  black.  Abdomen  with  5th 
sternite  subrectangular,  apex  very  broadly  emarginate  and  margined  with  dense,  re¬ 
curved,  specialized  setae.  Length,  32  mm. 


Except  that  adults  are  diurnal,  little  is  known  of  the  habits  or  host  pref¬ 
erences  of  Scythroleus.  The  single  example  in  the  University  of  California 
at  Berkeley  collection  was  intercepted  during  an  agricultural  quarantine 
at  Blythe,  California  and  is  labeled  “in  sugar  cane.”  Near  our  Sinaloan 
collection  locality,  a  long  time  resident  of  the  area  recognized  a  specimen 
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of  Scythroleus  in  a  killing  jar  among  numerous  other  cerambycids  and  com¬ 
mented  that  the  insect  was  rather  common  in  the  local  cornfields.  Unfor¬ 
tunately,  we  did  not  have  the  opportunity  to  verify  the  remark,  but  it  is  in¬ 
teresting  that  the  two  potential  hosts,  corn  and  sugar  cane,  are  members  of 
the  same  family  and  have  certain  obvious  structural  similarities.  Presum¬ 
ably,  these  would  not  be  the  only  hosts,  since  sugar  cane  is  apparently  of 
Old  World  origin  (Bailey  1947),  and  both  are  cultivated  plants  quite  un¬ 
like  their  ancestral  forms. 

In  light  of  the  close  relationship  of  Scythroleus  and  Tragidion,  it  is 
reasonable  to  assume  that  examples  of  Scythroleus  with  fulvous  elytra, 
like  similarly  colored  species  of  Tragidion,  are  mimics  of  orange  winged 
pompilid  wasps  of  the  genus  Pepsis.  Although  apparently  not  noted  in  the 
literature  (see,  for  example,  Hurd  1952,  pp.  269-270),  it  is  well  known  to 
collectors  that  adult  Tragidion,  particularly  females,  whether  flying  or  at 
rest,  are  often  difficult  to  distinguish  from  the  xanthochromatic  species  of 
Pepsis  which  commonly  occur  at  the  same  localities  and  even  feed  together 
with  Tragidion  on  the  same  plants.  The  mimicry  involves  the  sound  of  fly¬ 
ing  and  general  demeanor  as  well  as  form  and  color.  Further  evidence  of 
the  mimicry  is  provided  by  the  fact  that  T.  coquus  (Linnaeus),  the  only  spe¬ 
cies  of  Tragidion  with  predominantly  black  elytra,  is  the  exclusive  repre¬ 
sentative  of  the  genus  in  eastern  North  America  where  xanthochromatic 
species  of  Pepsis  do  not  occur2  (Hurd  1952). 

Numerous  melanochromatic  as  well  as  xanthochromatic  species  of  Pep¬ 
sis  occur  throughout  Mexico  and  Central  America,  and  it  is  possible  that 
the  former  serve  as  models  for  the  melanistic  form  of  Scythroleus.  It  will 
therefore  be  interesting  to  learn  to  what  extent  the  ranges  of  the  two  known 
color  varieties  of  Scythroleus  overlap  and  whether  intermediate  color  va¬ 
rieties  exist.  Should  the  two  varieties  prove  to  be  subspecifically  distinct, 
then  we  shall  be  confronted  with  the  intriguing  question  of  why  only  one 
of  the  two  ubiquitous  color  varieties  of  Pepsis  serves  as  the  model  in  one 
region  while  the  other  serves  as  the  model  in  another  region. 

Specimens  of  S.  picticornis  examined.  30  km  W.  El  Palmito,  Sinaloa,  Mexico: 

1  male,  X-9-76  (D.  Skiles,  sitting  on  foliage  of  broad  leaved  plant),  1  female,  X- 
4  7di  ^  Giesbert,  D.  Skiles,  flying).  1  female,  taken  in  agricultural  quarantine 
at  Blythe,  California  labeled  “in  sugar  cane,  Mexico  City,  Mexico,  August  23  1947  ” 
(Essig  Museum  of  Entomology,  University  of  California,  Berkeley). 
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BOOK  REVIEW 

Diversity  of  insect  faunas.  Symposia  of  the  Royal  Entomological  Society  of 
London:  Number  nine.  Ed.  by  Laurence  Mound  &  Nadia  Waloff.  1978.  Blackwell 
Scientific  Publications  (John  Wiley  &  Sons,  Inc.,  One  Wiley  Drive,  Somerset,  NJ 
08873).  Hardbound,  x  +  204  p.,  $37.50. 

Subject  matter  is  summarized  in  the  editors’  foreword,  here  parroted:  “Variability 
of  living  organisms,  and  one  of  its  results  the  diversity  of  faunas,  has  always  occupied 
the  minds  of  biologists.  Recently,  this  theme  has  received  a  fresh  impetus  and  has 
been  reinvigorated  by  the  critical  examination  of  the  relevant  mathematical  models 
by  theoretical  biologists,  by  the  experimental  approach  of  ecologists  and  by  the  new 
data  obtained  by  palaeoecologists.  This  volume  presents  the  different  approaches 
of  an  international  group  of  scientists,  from  a  variety  of  biological  disciplines,  to 
this  fundamental  and  rapidly  expanding  theme. 

“The  taxonomist  is  concerned  with  the  constituents  of  diversity  and  their  origin, 
whereas  the  ecologist  is  concerned  with  understanding  the  present  day  complexity 
of  the  systems  of  living  organisms.  Insects  lend  themselves  well  to  these  studies  as 
their  small  size  and  the  intricacies  of  their  behavioural  and  physiological  responses 
enable  them  to  utilise  a  multitude  of  microhabitats  within  the  different  ecosystems. 
This,  and  their  great  motility  and  aerial  dispersal,  enables  them  to  respond  to  en¬ 
vironmental  changes  in  space  and  time,  and  it  is  these  attributes  that  may  lie  at  the 
root  of  their  diversification  and  diversity.” 

“This  volume  comprises  the  twelve  papers  which  were  read  at  the  Ninth  Sym¬ 
posium  .  .  .  held  in  Imperial  College,  London,  on  22-23  September  1977.” 

Contributors  include  1  from  Finland,  4  from  the  USA,  and  7  from  Britain.  There 
is  an  entomological  slant,  but  only  one  paper  (G.  R.  Coope:  “Constancy  of  insect 
species  versus  inconstancy  of  Quaternary  environments”)  has  Coleoptera  as  its  pri¬ 
mary  data  base— and  this  is  an  excellent  paper,  indeed. 

Production  quality  is  excellent,  and  there  are  even  two  colored  plates  (of,  ugh!, 
butterflies).  I  assume,  as  one  would  expect,  that  content  is  somewhat  uneven  in 
quality;  however,  most  of  the  content  is  far  beyond  my  competence  to  judge  criti¬ 
cally.  I  suspect  that  most  readers  of  the  Bulletin  will  find  that  the  price  tag  out¬ 
weighs  desirability  of  possession.  Those  with  a  strong  ecological  bent,  however, 
should  examine  a  library  copy  from  which  to  form  their  own  opinions.  Overall,  I 
would  expect  this  book  to  enjoy  a  rather  wide  distribution. 


-D.  R.  W. 
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Abstract 


Eight  species  of  Phaleria  inhabit  coastal  areas  of  the  United  States  and 
Baja  California.  Four  of  these,  P.  rotundata  LeConte  ( =P .  limbata  Horn), 
P.  debihs  LeConte  ( -P .  insularis  Champion),  P.  pilifera  LeConte,  and  P 
lata  Blaisdell,  occur  on  the  Pacific  Coast;  the  other  four,  P.  testacea  Say 
L  -a °J}Zula  LeConte),  P.  picipes  Say,  P.  gracilipes  Casey  (=P.  lodingi 
Blaisdell),  and  P.  punctipes  LeConte,  occupy  the  Atlantic  Coast.  Keys  to 
adults,  diagnoses,  and  distribution  maps  are  presented.  Ecology  and  evolu¬ 
tionary  relationships  are  discussed. 


Introduction 

Members  of  the  genus  Phaleria  are  found  on  ocean  beaches  in  many  parts 
of  the  world.  More  than  60  species  have  been  described,  and  catalogs  indi¬ 
cate  that  they  occur  on  all  continents  except  Australia  and  the  polar  re¬ 
gions.  They  are  essentially  tropical  with  a  few  species  extending  into  tem¬ 
perate  areas.  Based  on  the  surprisingly  wide  distribution  and  variation  in 

color  and  size  of  several  North  American  species,  we  suspect  considerable 
synonymy  exists. 

Our  interests  in  the  genus  Phaleria  include  the  world  fauna.  However 
most  of  the  specimens  available  to  us  have  been  from  North  America,  and 
we  feel  that  we  understand  the  fauna  of  the  continental  United  States  and 
Baja  California  sufficiently  well  to  present  preliminary  findings  at  this 
time.  We  anticipate  that  our  studies  will  continue  and  that  a  treatment  of 
the  evolutionary  history  and  interesting  zoogeographical  problems  in  the 
genus  will  eventually  be  possible. 

Generic  diagnosis:  Members  of  the  genus  Phaleria  are  small,  oval 
beetles  with  the  head  inserted  into  prothorax  as  far  as  the  eyes.  The  epi- 
stomal  margin  is  rounded  or  truncate.  The  antennae  are  moderately  long, 
stout,  and  rarely  extend  caudad  beyond  the  middle  of  the  pronotum.  The 
eyes  are  large,  transverse,  and  broadly  emarginate  anteriorly.  The  meso- 
sternal  groove  into  which  the  prosternal  process  fits  is  deep  and  acutely 
V-shaped.  All  three  pairs  of  legs  are  stout,  and  the  tibiae  are  coarsely  and 
densely  spinose,  apically  expanded  (especially  the  anterior  pair  which  are 
strongly  flattened  and  fossorial),  and  have  prominent  apical  spurs.  The 
pronotum  has  a  distinct  fovea  on  each  side  near  the  base. 

Ten  genera  belong  to  the  Phaleriini  in  the  World  fauna.  Three  (Phaleri- 
nda  Kulzer,  Phaleromela  Reitter,  and  Phaleria  Latreille)  occur  in  the 
Western  Hemisphere,  and  only  the  latter  two  have  representatives  in  the 
Mearctic  Region. 

New  World  species  of  Phaleromela  include  the  following  (fide  Triple- 
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horn  1961):  P.  globosa  (LeConte),  P.picta  (Mannerheim),  P.  humeralis  (La- 
porte),  P.  prohumeralis  Triplehorn  (  =  humeralis  Horn),  and  P.  variegata 
Triplehorn  (  =  Scaphidema  picta  Horn).  All  except  the  last  species  were 
originally  described  in  Phaleria ;  P.  variegata  was  transferred  from  the  Dia- 
perini. 

The  species  of  Phaleromela  differ  from  those  of  Phaleria  in  having 
smaller,  rounded  eyes  with  entire  anterior  margins,  less  strongly  excavate 
mesosternum,  less  strongly  dilated  anterior  tibiae,  and  longer  antennae 
which  extend  caudad  beyond  the  pronotal  base. 

Species  of  Phaleria  occur  on  ocean  beaches,  sometimes  in  enormous  num¬ 
bers.  At  least  during  the  day,  they  hide  beneath  organic  debris  deposited  at 
or  near  the  high  tide  line.  When  exposed,  they  burrow  rapidly  out  of  sight, 
and  the  collector  must  be  prepared  to  quickly  intercept  them  with  a  knife 
blade,  trowel,  or  the  hands.  Screening  the  sand  under  dead  objects  on  the 
beach  should  prove  successful. 


Morphology 

Previous  workers  used  a  number  of  somewhat  misleading  and  ambiguous 
characters  in  separating  species  of  Phaleria.  Ventral  characters  were  almost 
entirely  ignored,  probably  as  a  result  of  the  practice  of  gluing  specimens 
to  small  cards,  thus  obscuring  the  entire  ventral  surface.  We  have  found 
some  of  the  most  useful  and  obvious  characters  to  be  ventral  and  have  in¬ 
vestigated  the  male  genitalia  for  the  first  time.  The  following  remarks 
apply  primarily  to  the  8  species  occurring  in  the  United  States  and  Baja 
California,  but,  where  pertinent,  we  have  discussed  extralimital  species  in 
anticipation  of  future  work. 

Coloration:  There  is  not  a  single  species  of  Phaleria  we  have  studied  in 
which  coloration  is  constant.  P.  punctipes,  P.  lata,  P.  rotundata,  P.  pilifera, 
P.  picipes,  and  P.  gracilipes  are  usually  unpatterned  but  vary  from  light 
testaceous  to  black.  Even  in  these  6  species,  there  are  exceptions,  usually  in¬ 
volving  individuals  with  lateral  portions  of  the  pronotum  and  elytra  (es¬ 
pecially  the  latter)  somewhat  lighter  than  discal  portions.  Typically,  P. 
debilis  is  yellowish  with  a  discal  spot  on  each  elytron,  but  the  spots  often 
are  joined  at  the  suture  and  sometimes  are  completely  absent.  P.  testacea 
is  the  most  variable  of  all  (see  discussion  of  that  species).  This,  combined 
with  an  unusual  size  variation  and  wide  distribution,  is  responsible  for  some 
of  the  synonymy  we  feel  certain  exists,  especially  in  the  West  Indies.  P. 
picipes  is  extremely  variable  in  the  West  Indies  but  rather  constant  in  con¬ 
tinental  United  States.  In  our  key  we  have  minimized  the  use  of  coloration, 
and  we  caution  future  workers  against  its  unreliability. 

Size:  Usually  individuals  of  a  single  population  are  fairly  uniform  in 
size,  but  size  frequently  varies  from  population  to  population.  Species  can 
be  characterized  as  large  (e.g.  P.  lata),  medium  (e.g.  P.  punctipes ),  or  small 
(e.g.  P.  gracilipes  and  P.  debilis),  but  enough  exceptions  have  been  found 
that  we  are  hesitant  to  use  size  in  our  key. 

Luster:  All  of  our  species  of  Phaleria  have  a  pattern  of  cuticular  micnf- 
sculpture  which  influences  the  surface  luster.  P.  pilifera  and  P.  rotundata 
are  always  dull  in  luster,  whereas  P.  testaceus  is  always  shiny.  We  are  un¬ 
able  to  resolve  the  problem  of  how  to  express  degree  of  shininess  or  dull¬ 
ness  so  we  have  omitted  it  altogether  in  our  treatment  of  the  genus. 
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Eyes:  The  size  of  the  eyes  is  quite  constant  intraspecifically,  yet  quite 
variable  interspecifically.  This  is  best  expressed  as  the  distance  separating 
the  eyes  ventrally  as  compared  to  the  ventral  diameter  of  one  eye  and  how 
close  the  eyes  approach  the  submentum.  In  our  species,  the  eyes  are  most 
widely  separated  in  P.  punctipes,  P.  lata,  and  P.  rotundata-,  they  are  closest 
in  P.  gracilipes  and  P.  debilis.  The  other  three  species  are  intermediate  in 
regard  to  this  character.  This  is  one  of  the  most  useful  characters  we  have 
found,  yet  it  has  never  been  mentioned  by  previous  workers. 

Thorax:  The  shape  of  the  pronotum  is  interspecifically  somewhat  vari¬ 
able,  but  only  in  P.  lata  have  we  used  it  in  the  key  and  diagnoses.  The  base 
of  the  pronotum  is  usually  finely  but  distinctly  grooved;  in  P.  debilis  and 
P.  gracilipes  the  fine  basal  marginal  groove  is  absent. 

In  most  species  of  Phaleria,  the  hypomera  are  glabrous,  but  in  P.  lata, 
P.  rotundata,  and  P.  pilifera  the  hypomera  are  distinctly  setose.  All  of  the 
Pacific  Coast  species  have  a  small  patch  or  tuft  of  long  golden  setae  (usu¬ 
ally  erect  and  conspicuous)  on  the  anterior  margin  of  the  prosternum  (true 
also  of  P.  guatemalensis  Champion  and  P.  dytiscoides  Champion,  both  from 
the  Pacific  Coast  of  Central  America).  In  the  Atlantic  Coast  species,  the 
prosternum  is  more  or  less  glabrous  (a  few  short  setae  at  the  apex  of  the  pro- 
sternal  process  are  sometimes  present)  except  in  P.  punctipes  which  has 
scattered  setae  all  along  the  prosternum  from  the  anterior  margin  to  the 
apex  of  the  prosternal  process.  P.  punctipes  is  unique  in  having  the  pro- 
sternal  process  deflexed  between  the  procoxae;  in  all  other  North  American 
species,  the  process  is  horizontal  and  acute  apically. 

Elytra:  There  are  useful  taxonomic  characters  in  the  elytral  interneurs 
and  their  intervals,  but  we  have  not  utilized  them  in  our  key.  Interneurs 
of  the  Neotropical  P.  guatemalensis  are  composed  of  large,  well  separated 
punctures  not  set  in  grooves.  At  the  opposite  extreme  is  P.  neotropicalis 
(also  Neotropical)  in  which  the  interneurs  are  scarcely  traceable  against 
the  cuticular  microsculpture.  None  of  the  species  under  consideration  in 
this  paper  approach  the  situation  in  P.  guatemalensis,  but  both  P.  debilis 
and  P.  gracilipes  have  lightly  incised,  finely  punctured  interneurs  closely 
approximating  those  of  P.  neotropicalis. 

Marginal  setae  on  the  elytra  actually  arise  on  the  epipleura.  They  are 
long,  dense,  and  very  conspicuous  in  dorsal  view  in  P.  rotundata  and 
P.  pilifera ;  short,  dense,  and  not  conspicuous  in  P.  lata,  P.  debilis,  and  P. 
punctipes ;  and  absent  in  the  other  three  species. 

Wings:  Several  species,  P.  lata,  P.  punctipes,  and  P.  rotundata,  have  the 
hind  wings  reduced.  So  far,  wing  length  polymorphism  within  a  single 
species  has  not  been  observed.  It  is  interesting  that  there  is  a  strong  correla¬ 
tion  between  hind  wing  length,  eye  size,  and  overall  body  form.  The  3 
species  mentioned  above  also  have  the  smallest  eyes,  and  the  most  robust 
bodies. 

Male  genitalia:  The  male  genitalia  of  all  the  Phaleria  we  have  studied 
are  characterized  by  a  strongly  asymmetric  basal  piece,  entirely  fused  para- 
meres  with  short  and  separate  anterior  processes,  and  penis  rods  with  the 
.^nterior  ends  free.  The  most  useful  interspecific  variation  occurs  in  the  shape 
of  the  fused  parameres,  the  relative  lengths  of  the  basal  piece  to  the  para- 
meres,  and  the  form  of  the  penis  rods.  Study  of  the  male  genitalia,  while 
not  necessary  for  species  identification,  has  been  very  helpful  in  unravel¬ 
ling  problems  associated  with  wide  variations  in  color  and  size.  For  the 


278 


TRIPLEHORN  &  WATROUS:  PHALERIA 


most  part,  the  genitalia  appear  to  be  very  constant  throughout  the  range 
of  each  species.  A  possible  exception  to  this  occurs  in  P.  gracilipes  (see 
discussion  under  that  species). 

Sexual  dimorphism:  Sexual  dimorphism  is  evident  to  a  remarkable  degree 
in  P.  debilis  and  P.  guatemalensis.  In  the  males  of  both,  the  basal  three 
tarsomeres  of  the  protarsus  are  expanded  and  the  basal  abdominal  ster¬ 
num  has  a  conspicuous  patch  of  short,  dense  setae;  P.  debilis  has  a  similar 
patch  on  the  second  abdominal  sternum  as  well.  The  males  of  P.  picipes 
and  P.  gracilipes  have  the  three  tarsomeres  of  the  protarsus  expanded  but 
lack  patches  of  setae  on  abdominal  sterna.  We  are  unable  to  distinguish 
between  the  sexes  of  the  other  five  species  from  external  morphological 
characters. 

Immature  stages:  Except  for  P.  rotundata,  the  immature  stages  of 
North  American  Phaleria  are  undescribed.  Moore  described  the  larva  (1974: 
99)  and  pupa  (1976:173)  of  P.  rotundata. 

Evolutionary  Considerations 

Since  only  a  few  of  the  known  species  of  Phaleria  have  been  studied, 
it  would  be  presumptuous  to  present  a  detailed  phylogeny  at  this  time. 
However,  a  few  comments  on  possible  evolutionary  relationships  among 
the  species  under  consideration  are  in  order.  The  characters  we  have  found 
to  be  significant  and  useful  in  our  investigations  are  summarized  in  Table  1. 

P.  punctipes  is  by  far  the  most  distantly  related  species,  and  is  the  sole 
North  American  representative  of  a  distinct  lineage,  the  origin  of  which  is 
not  yet  clear.  It  has  several  derived  character  states,  the  deflexed  pro- 
sternal  process,  scattered  setae  on  the  prosternum,  and  broad,  elongate, 
fused  parameres  of  the  aedeagus,  which  are  not  shared  by  any  other  members 
studied. 

The  Pacific  Coast  species,  P.  debilis,  P.  pilifera,  P.  rotundata,  and  P. 
lata,  all  have  a  tuft  of  setae  on  the  anterior  margin  of  the  prosternum, 
a  probable  derived  character.  They  are  apparently  representatives  of  a 
lineage  quite  distinct  from  the  Atlantic  Coast  species.  Possible  evolu¬ 
tionary  relationships  among  these  species  are  shown  in  fig.  40.  P.  pilifera 
and  P.  rotundata ,  based  on  the  long  and  dense  setae  of  the  elytral  epi- 
pleura,  are  the  most  closely  related.  The  presence  of  hypomeral  setae 
groups  P.  lata  with  P.  pilifera  and  P.  rotundata.  The  latter  relationships 
are  further  supported  by  the  close  similarity  of  the  male  genitalia  among 
these  species. 

The  other  species,  the  Atlantic  Coast  P.  testacea,  P.  picipes,  and  P. 
gracilipes,  apparently  do  not  share  any  derived  characters,  and  may  rep¬ 
resent  elements  from  disparate  lineages.  However,  the  narrowly  separated 
eyes  and  expanded  male  protarsi  of  P.  picipes  and  P.  gracilipes  indicate 
that  these  may  be  more  closely  related  to  each  other  than  either  is  to 
P.  testacea. 

Given  the  above  scenario,  several  convergences  are  evident.  The  most 
conspicuous  are  the  enlarged  eyes,  occuring  in  P.  picipes  and  P.  gracilipes 
of  the  Atlantic  Coast  and  in  P.  pilifera  and  P.  debilis  of  the  Pacific 
Coast,  and  the  reduced  metathoracic  wings  of  P.  punctipes,  P.  rotundata, 
and  P.  lata.  As  mentioned  earlier,  these  characters  along  with  overall  body 
proportions  appear  to  be  highly  correlated.  These  data  suggest  that  there 
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are  at  least  2  major  divisions  available  to  seashore  dwellers.  These  di¬ 
visions  may  be  types  of  behavior,  such  as  methods  of  dispersal,  or  they 
may  be  types  of  habitat.  Members  of  several  separate  lineages  have  met 
the  requirements  of  the  divisions  independently.  This  is  a  topic  that  cer¬ 
tainly  warrants  further  study  from  a  behavioral-ecological  approach. 
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Key  to  United  States  and  Baja  California 
Species  of  Phaleria 

1.  Prosternal  process  deflexed  behind  coxae,  apex  obtuse  (fig.  1); 
prosternum  with  conspicuous  setae  scattered  from  anterior 
margin  to  base  of  prosternal  process . P.  punctipes  LeConte 

1'.  Prosternal  process  horizontal,  apex  acute  and  prominent  (fig. 

2);  prosternal  setae  inconspicuous  or  confined  to  patch  or  tuft 
along  anterior  margin . .  2 

2(1').  Prosternum  with  conspicuous  patch  or  tuft  of  several  to  many 
golden  setae  at  middle  of  anterior  margin  (figs.  7-8);  epi- 
pleural  setae  projecting  laterally  and  visible  from  above; 

Pacific  Coast  species . 


3 
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1 

debilis  d 
gracilipes  d 
lata  b 

picipes  c 
pilifera  c 
punctipes  a 
rotundata  b 
testacea  b 


CHARACTER 


1.  Ventral  eye 
separation : 


2.  Prosternal 
process : 

3.  Pronotal  base: 

4.  Epipleural  setae 
of  elytra: 


5.  Hypomeral  setae: 

6.  Prosternal  setae: 


7.  Metathoracic  wings: 

8.  Male  protarsi: 

9.  Posterior  margin 
°f  pygidium: 


a,  wide,  much  wider 
than  ventral 
diameter  of  one 
eye  ; 


a,  horizontal; 

a,  with  marginal 
groove ; 
a,  absent; 


a,  absent; 
a,  absent; 


a,  fully  developed; 
a ,  normal ; 
a,  broadly  rounded; 


moderate,  about 
equal  to  or  slightly 
wider  than  ventral 
diameter  of  one  eye; 
narrow,  less  than 
ventral  diameter  of 
one  eye,  but  eye 
margins  distinctly 
separate  from  sub- 
mentum ; 

very  narrow,  eye 
margins  in  contact 
with  submentum. 
deflexed . 

marginal  groove 
absent . 

short,  sparse  on 
apical  half ; 
short  and  dense; 
long  and  dense, 
present . 

scattered  throughout 

surface ; 

forming  an 

anterior  tuft. 

reduced . 

expanded . 

notched . 


2 

a 


3 

b 

b 


4  5 

c  a 
a  a 
c  b 


6 

c 


8 

b 

b 


d  b 
b  a 
d  b 


c 

b 

c 


b 

b 


CHARACTER  STATE 


Primitive 


Derived 


b. 


d, 

b, 

b, 

b, 

c, 

d, 
b, 
b. 


b, 

b, 

b, 


Table  1.  Character  state  distribution  and  hypothesized  character  state 
polarity  for  Phaleria  spp. 
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2'. 

3(2). 

3'. 

4(3). 

4'. 

5(3'). 


5'. 


6(2'). 

6'. 

7(6'). 

7'. 


Prosternal  and  epipleural  setae  inconspicuous;  Atlantic 
Coast  species .  g 

Eyes  separated  ventrally  by  at  least  ventral  diameter  of  one 
eye  (fig.  7)  .  4 

Eyes  separated  ventrally  by  much  less  than  ventral  diameter 
of  one  eye  (fig.  8)  .  5 

Pronotum  widest  at  about  middle,  narrower  at  base;  basal 
angles  strongly  obtuse;  length  usually  greater  than  7  mm . 

• .  P.  lata  Blaisdell 

Pronotum  widest  at  base;  basal  angles  right  or  slightly  ob¬ 
tuse;  length  less  than  7  mm..... . P.  rotundata  LeConte 

Eyes  separated  ventrally  by  less  than  width  of  submentum, 
inner  margins  in  contact  with  submentum  (fig.  8);  hypomera 
glabrous;  elytron  usually  with  black  spot  on  disc  (maculae 
sometimes  joined  at  suture),  rarely  with  more  extensive  black 
markings;  male  with  pubescent  patches  on  first  and  second  ab¬ 
dominal  sterna  (fig.  4) .  P.  debilis  LeConte 

Eyes  separated  ventrally  by  slightly  more  than  width  of  sub¬ 
mentum;  inner  margins  not  in  contact  with  submentum;  hypo¬ 
mera  distinctly  setose;  elytra  usually  unicolorous;  male 
without  pubescent  patches  on  first  and  second  abdominal 
sterna . p  pilifera  LeConte 

Pygidium  notched  along  posterior  margin;  eyes  separated  ven¬ 
trally  by  at  least  ventral  diameter  of  one  eye  or  distinctly 

separate  from  submentum  (fig.  5)  . P.  testacea  Say 

Pygidium  broadly  rounded  posteriorly;  eyes  separated  ven¬ 
trally  by  less  than  ventral  diameter  of  one  eye  (fig.  6) .  7 

Pronotum  with  fine  but  distinct  basal  marginal  groove;  ely- 
tral  interneurs  sulcate  throughout  their  length,  intervals  sub- 

convex  . . . .  P.  picipes  Say 

Pronotum  without  basal  marginal  groove;  interneurs  not  sul¬ 
cate  and  intervals  flat  in  basal  third  . P.  gracilipes  Casey 


Phaleria  punctipes  LeConte 
(figs.  1,  14,  15,  29,  39) 

Phaleria  punctipes  LeConte,  1878:421.  Types:  Haulover,  Florida;  in  Le¬ 
Conte  Collection  (MCZC);  not  examined. 

This  is  the  only  species  of  Phaleria  in  the  United  States  in  which  the  pro- 
sternal  process  is  deflexed  behind  the  procoxae  and  the  only  Atlantic  Coast 
species  with  conspicuous  setae  on  the  prosternum  and  reduced  metathoracic 
wings.  Body  proportions  are  similar  to  the  Pacific  Coast  P.  rotundata  (stout 
and  strongly  convex).  Coloration  is  almost  always  uniform  and  ranges 
from  light  reddish  brown  to  almost  black;  sometimes  the  elytra  are  reddish 
and  the  head  and  pronotum  blackish.  The  eyes  are  unusually  small,  being 
widely  separated  both  dorsally  and  ventrally.  The  interneurs  are  dis¬ 
tinctly  sulcate  from  base  to  apex  of  the  elytra;  the  intervals  are  subcon- 
vex  and  exceedingly  minutely  punctate.  In  the  series  from  Jamaica  epi¬ 
pleural  setae  are  visible  from  above,  but  in  all  others  examined  the  epi¬ 
pleural  setae  are  minute. 
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Figs.  1-4,  Phaleria  spp.:  1,  P.  punctipes,  prothorax,  ventral;  2,  P.  testacea, 
prothorax,  lateroventral;  3,  P.  testacea,  front  tibia;  4,  P.  debilis,  abdominal 
sterna,  male. 


The  male  genitalia  of  P.  punctipes  (figs.  14,  15)  are  among  the  most  dis¬ 
tinctive  in  the  genus.  The  fused  parameres  are  elongate  and  broad,  with  a 
slight  constriction  at  the  middle,  and  the  rounded  apex  is  marked  by  a  tri¬ 
angular,  translucent  area.  The  penis  has  a  unique  internal  sclerotized  rod 
and  the  penis  rods  are  short  and  swollen  at  their  anterior  ends.  (Male  geni¬ 
talia  examined:  4). 

Measurements :  Length:  5. 8-7. 2  mm;  width:  2. 9-4.0  mm. 

Specimens  have  been  collected  every  month  of  the  year  except  October, 
November,  and  January.  Ecological  data  accompanying  preserved  speci¬ 
mens  include:  at  light,  pitfall  trap,  under  seaweed,  ocean  beach,  and  in 
ocean  debris. 

Specimens  examined :  265.  UNITED  STATES:  Florida.  Bahia  Honda  Key, 
Biscayne,  Capron,  Dry  Tortugas  (Bush  Key,  Garden  Key),  Dunedin,  Flagler 
Beach,  Fort  Lauderdale,  Haulover,  Jacksonville,  Key  West,  Lake  Worth, 
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Figs.  5-8,  Phaleria  spp. :  5,  P.  testacea,  head,  ventral;  6,  P.  gracilipes,  head, 
ventral,  7,  P.  rotundata,  head,  ventral;  8,  P.  debilis,  head,  ventral. 


Lower  Matecumbe  Key,  Ormond  Beach,  Vero  Beach,  Sarasota  County.  VIR¬ 
GIN  ISLANDS:  Anegada  (Pomato  Point,  Setting  Point),  Virgin  Gorda 
(Prickly  Pear  Island).  BAHAMA  ISLANDS:  Crooked  Island,  Egg  Island, 
Grand  Bahama  Island  (Freeport),  Harbor  Island,  New  Providence,  South 
Bimini,  Water  Cay.  LESSER  ANTILLES:  Anguilla  (Sandy  Island),  An¬ 
tigua  (Green  Island),  Barbuda  (Cocoa  Point,  Spanish  Point,  Oyster  Pond). 
JAMAICA:  Duncans.  A  specimen  labelled  “Orlando,  Florida”  (CNCI)  is 

not  included  in  the  above  listing  since  its  natural  occurrence  there  is  un¬ 
likely. 


Phaleria  lata  Blaisdell 
(figs.  22,  23,  30,  36) 

Phaleria  latus  Blaisdell,  1923:276.  Types:  San  Luis  Island,  Gulf  of  Cali¬ 
fornia;  holotype  (female)  in  CASC;  not  examined. 
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This  species  superficially  resembles  P.  rotundata  but  is  much  larger 
(usually  greater  than  7  mm  in  length)  and  has  the  pronotum  broadest  at 
about  the  middle  rather  than  at  the  base.  As  in  P.  rotundata ,  the  hind  wings 
are  reduced  to  about  half  as  long  as  the  elytra.  Setae  along  the  posterior 
margins  of  the  abdominal  sterna  are  long,  dense,  and  erect.  Color  varies 
from  light  yellowish  brown  to  almost  black;  an  occasional  specimen  has 
the  pronotal  and  elytral  margins  paler  than  medial  portions. 

The  male  genitalia  of  P.  lata  (figs.  22,  23)  are  very  similar  to  those  of  P. 
pilifera  and  P.  rotundata,  but  can  be  separated  by  the  more  elongate  and 
unconstricted  parameres  with  very  narrowly  explanate  lateral  margins. 
(Male  genitalia  examined:  4). 

Measurements :  Length:  6. 2-9. 9  mm;  width:  3. 5-5. 3  mm. 

All  specimens  we  have  seen  were  taken  between  April  and  July.  The 
only  ecological  note  associated  with  specimens  was  “dead  turtle”  on  a 
series  from  Puerto  Penasco,  Sonora,  Mexico.  In  addition  to  the  type  locality 
(San  Luis  Island),  Blaisdell  (1947)  listed  P.  lata  from  Gonzales  Bay,  Baja 
California  and  Puerto  Refugio,  Angel  de  la  Guarda  Island,  and  Mejia  Is¬ 
land,  Gulf  of  California.  For  some  reason  it  seems  to  be  especially  plenti¬ 
ful  at  Puerto  Penasco,  Sonora;  four  collections  were  made  by  different 
collectors  at  that  location. 

Specimens  examined :  149.  MEXICO:  Sonora.  Cholla  Bay,  Guaymas,  Mira¬ 
mar,  Puerto  Libertad,  Puerto  Penasco.  Baja  California.  San  Felipe. 

Phaleria  rotundata  LeConte 
(figs.  7,  24,  25,  31,  39) 

Phaleria  rotundata  LeConte,  1851:148.  Types:  San  Diego,  California;  in 
LeConte  Collection  (MCZC);  not  examined. 

Phaleria  limhata  Horn,  1870:375  NEW  SYNONYMY.  Types:  San  Fran¬ 
cisco,  California;  in  Horn  Collection  (MCZC);  not  examined. 

This  is  a  robust,  generally  light  reddish  brown  species  with  long,  dense 
setae  bordering  both  the  prothorax  and  elytra  and  with  a  tuft  of  long, 
golden  setae  on  the  anterior  margin  of  the  prosternum.  The  eyes  are  widely 
separated  ventrally  (fig.  7),  and  there  are  distinct  setae  on  the  pronotal 
hypomera.  The  metathoracic  wings  are  reduced  and  not  capable  of  sustain¬ 
ing  flight.  P.  rotundata  is  most  similar  in  appearance  to  P.  lata  but  is  much 
smaller  (usually  less  than  7  mm)  and  has  the  pronotum  widest  at  the  base. 

The  under  surface  of  the  body  is  occasionally  black,  and  the  elytra  may 
be  infuscate  medially.  Rarely  the  body  is  entirely  blackish.  It  is  to  the 
darker  variant  with  lighter  margins  that  Horn  assigned  the  name  P.  lim- 
bata.  Moore  (1974)  described  the  larva  of  P.  rotundata  and  discussed  his 
observations  on  the  ecology  of  the  species. 

The  male  genitalia  of  P.  rotundata  (figs.  24,  25),  though  similar  to  P. 
lata  and  P.  pilifera,  can  be  separated  by  the  constricted  apex  and  broadly 
explanate  lateral  margins  of  the  parameres,  and  by  the  slightly  constricted 
side  margins  of  the  basal  piece.  (Male  genitalia  examined:  4). 

Measurements :  Length:  5. 3-6.8  mm;  width:  2. 8-3. 8  mm. 

Specimens  have  been  collected  in  every  month  except  February.  All 
data  accompanying  specimens  indicate  that  they  were  collected  in  or  under 
kelp. 

Specimens  examined :  1069.  UNITED  STATES:  California.  Anaheim,  Ana- 
capa  Island  (Ventura  Co.),  Arch  Beach  (Orange  Co.),  Bakersfield,  Berkeley, 
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Figs.  9-25,  male  genitalia  of  Phaleria  spp.:  9-10,  P.  testacea  (9,  dorsal; 
10,  lateral);  11-13,  P.  gracilipes  (11,  dorsal;  12,  lateral;  13,  dorsal,  apex, 
Alabama  specimens);  14-15,  P.  punctipes  (14,  dorsal;  15,  lateral);  16-17,  P. 
picipes  (16,  dorsal;  17,  lateral);  18-19,  P.  pilifera  (18,  dorsal;  19,  lateral); 
20-21,  P.  debilis  (20,  dorsal;  21,  lateral);  22-23,  P.  lata  (22,  dorsal;  23,  lat¬ 
eral);  24-25,  P.  rotundata  (24,  dorsal;  25,  lateral). 
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Big  Sur,  El  Segundo  Sand  Dunes  (Los  Angeles  Co.),  Goleta,  Hermosa 
Beach  (Los  Angeles  Co.),  Huntington  Beach,  Imperial  Beach  (San  Diego 
Co.),  La  Jolla  (Black’s  Beach),  Long  Beach,  Los  Angeles,  Manhattan 
Beach,  Monument  Beach  (San  Diego  Co.),  Moro  Rock,  Newport  Beach, 
Ocean  Beach,  Oceanside,  Ormonds,  Pacific  Beach,  Pacific  Slope,  Pine  Val¬ 
ley  (San  Diego  Co.),  Pismo  Beach  (San  Luis  Obispo  Co.),  Redondo  Beach, 
Rockaway  Beach  (San  Mateo  Co.),  San  Clemente,  San  Diego,  San  Fran¬ 
cisco,  San  Nicolas  Island  (Ventura  Co.),  Santa  Barbara,  Santa  Cruz,  Santa 
Cruz  Island,  Santa  Monica,  Sunset  Valley,  Tapia.  MEXICO:  Baja  Cali¬ 
fornia.  Ensenada,  Estero  Beach,  Rosarito. 

Doyen  (1978,  in  litt.)  reports  having  collected  P.  rotundata  as  far  south 
as  Millers  Landing,  Baja  California  and  as  far  north  as  San  Francisco.  He 
also  collected  it  on  Santa  Catalina  Island. 

Phaleria  pilifera  LeConte 
(figs.  18,  19,  32,  37) 

Phaleria  pilifera  LeConte,  1866:125.  Types:  Cape  San  Lucas,  Baja  Cali¬ 
fornia;  in  LeConte  Collection  (MCZC);  not  examined. 

The  narrowly  separated  eyes,  approaching  but  distinctly  not  attaining 
the  submentum,  will  separate  this  species  from  P.  rotundata  and  P.  debilis. 
P.  debilis  has  the  eyes  in  contact  with  the  submentum  and  the  pronotal  hy- 
pomera  glabrous;  P.  rotundata  is  more  robust  and  has  the  eyes  separated 
ventrally  by  about  the  ventral  diameter  of  one  eye.  The  metathoracic  wings 
are  fully  developed,  a  character  which  will  separate  P.  pilifera  from  P. 
rotundata  and  P.  lata  (but  not  P.  debilis).  Most  specimens  are  black,  but 
the  color  varies  to  yellowish;  occasionally  only  the  pronotal  and  elytral 
borders  are  black. 

The  male  genitalia  of  P.  pilifera  (figs.  18,  19)  are  very  similar  to  those  of 
P.  rotundata  and  P.  lata  but  can  be  separated  by  the  explanate  lateral  mar¬ 
gins  and  constricted  apex  of  the  parameres  and  the  unconstricted  side  mar¬ 
gins  of  the  basal  piece.  (Male  genitalia  examined:  7). 

Measurements :  Length:  4. 2-6.8  mm;  width:  2. 5-3. 4  mm. 

All  specimens  we  have  seen  were  collected  between  March  and  July  and 
in  October.  The  only  ecological  data  accompanying  specimens  is  “sea¬ 
weed”.  All  locality  records  are  from  the  east  coast  of  Baja  California,  the 
west  coast  of  Sonora,  Mexico,  and  several  islands  in  the  Gulf  of  California. 
P.  pilifera  was  reported  from  Yuma,  Arizona  (Horn  1894:352),  but  we  doubt 
that  record  (see  remarks  under  P.  debilis).  In  1921,  E.  P.  Van  Duzee  “ob¬ 
served  [P.  pilifera ]  in  uncounted  thousands  on  a  small  beach  after  dark  at 
Angeles  Bay,  Baja  California”  (Blaisdell  1943:263).  Blaisdell  (1943  loc. 
citj  summarized  the  distribution  of  P.  pilifera  as  follows:  Baja  California : 
Angeles  Bay,  Las  Animas  Bay,  Cape  San  Lucas,  La  Paz,  Concepcion  Bay 
(Coyote  Cove),  and  12  miles  south  of  Santa  Rosalia.  Gulf  of  California'. 
Mejia  Island,  Granite  Island,  Tiburon  Island  (Freshwater  Bay),  Angel  de 
la  Guarda  Island  (Puerto  Refugio).  Sonora:  Tepoca  Bay. 

Specimens  examined:  606.  MEXICO:  Sonora.  Desemboque,  Empalme, 
Kino  Bay,  La  Choya,  Puerto  Libertad,  Puerto  Penasco,  Tastiota.  Baja  Cali¬ 
fornia.  Mulege,  Puertecitos,  San  Felipe.  Gulf  of  California.  Tiburon  Island. 
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Figs.  26-35,  habitus  of  Phaleria  spp.:  26-28,  P.  testacea;  29,  P.  punctipes; 
30,  P.  lata ;  31,  P.  rotundata\  32,  P.  pilifera\  33,  P.  picipes;  34,  P.  gracilipes; 
35,  P.  debilis. 
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Phaleria  debilis  LeConte 
(figs.  4,  8,  20,  21,  35,  38) 

Phaleria  debilis  LeConte,  1866:126.  Types:  Cape  San  Lucas,  Baja  Cali¬ 
fornia;  in  LeConte  Collection  (MCZC);  not  examined. 

Phaleria  insularis  Champion,  1886:221,  541,  tab.  10,  fig.  4.  NEW  SYNON¬ 
YMY.  Type  locality:  Tres  Marias  Islands,  Nayarit,  Mexico.  Lectotype 
(male)  here  designated,  labelled  as  follows:  round  blue  disc,  syntype/ 
red  disc,  type/Tres  Marias  Is.,  W.  Mexico,  Forrer/sp.  figured /Phaleria 
insularis  Ch./Godman-Salvin  Coll.  Biol.  Centr.  Amer./P.  insularis 
Champion,  M.J.D.  Brendell  det.,  1978/Our  lectotype  label;  in  BMNH. 
As  indicated,  this  is  the  specimen  figured  by  Champion;  it  is  in  perfect 
condition. 

The  dorsal  coloration  of  P.  debilis  is  usually  yellowish  with  a  dark 
spot  slightly  behind  the  middle  of  each  elytron.  Sometimes  the  spots  are 
large  and  joined  at  the  suture,  or  they  may  be  entirely  absent.  The  frons 
and  occiput  are  usually  darker  than  the  remainder  of  the  dorsum.  The  eyes 
are  very  close  together  ventrally  and  are  in  contact  with  the  submentum. 
The  interneurs  are  feebly  sulcate  over  most  of  the  elytra,  and  the  interval 
and  interneural  punctures  are  scarcely  distinguishable  against  the  micro¬ 
sculpture;  apically  and  along  the  suture,  the  interneurs  are  quite  evident. 
The  elytral  intervals  are  flat  except  about  the  apical  fourth.  The  meta- 
thoracic  wings  are  fully  developed.  The  dense  patches  of  setae  on  the  first 
and  second  abdominal  sterna  of  the  male  (fig.  4)  are  unique  and  hence  diag¬ 
nostic  for  this  species.  Also,  the  three  basal  tarsomeres  of  the  protarsus  are 
dilated  in  the  male,  undilated  in  the  female.  P.  debilis  is  unusually  vari¬ 
able  in  size,  with  distinctly  larger  individuals  from  San  Felipe,  Baja  Cali¬ 
fornia  and  decidedly  smaller  ones  from  Salina  Cruz,  Oaxaca,  Mexico. 

The  male  genitalia  of  P.  debilis  (figs.  20,  21)  are  rather  simple  and  are 
characterized  by  flattened,  triangular,  and  sharply  pointed  fused  parameres. 
The  lateral  margins  of  the  parameres  are  simple.  The  penis  rods  with 
swollen  anterior  ends  are  moderately  long  and  are  parallel  to  slightly 
arcuate  at  the  middle.  The  basal  piece  of  P.  debilis  is  the  most  nearly  sym¬ 
metrical  of  all  the  species  of  Phaleria  studied.  (Male  genitalia  examined: 

5). 

Measurements'.  3. 7-6.6  mm;  width:  1. 8-3.2  mm. 

Specimens  have  been  collected  in  January,  March  to  July,  and  Septem¬ 
ber.  Blaisdell  (1943:264)  says  that  P.  debilis  “occurs  on  the  sea  beaches  and 
[is]  common  about  decaying  or  dry  animal  matter’ .  At  Salina  Cruz,  Oaxaca, 
16  males  and  12  females  were  taken  from  beneath  cow  dung  on  the  beach.  A 
series  of  23  specimens  from  Acapulco  de  Juarez,  Mexico,  intercepted  at 
Brownsville,  Texas  was  found  in  association  with  dry  coconut  shells. 

Champion  (1886:221)  mentioned  the  closeness  of  P.  insularis  to  P.  debilis, 
but  his  conclusions  were  based  solely  on  the  description  of  the  latter.  We 
studied  3  of  the  7  specimens  comprising  Champion’s  type  series  (1  male,  2 
females)  of  P.  insularis  and  find  them  identical  to  what  we  consider  typical 
P.  debilis. 

Horn  (1894:352)  mentions  that  P.  debilis  occurs  at  Ft.  Yuma  [California 
or  Arizona?]  but  we  are  inclined  to  discount  that  record.  It  is  probable  that 
someone  stationed  at  Ft.  Yuma  collected  the  specimens  on  a  trip  to  the 
Gulf  of  California  and  neglected  to  pinpoint  the  collection  site.  Blaisdell 
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(1943:264)  recorded  P.  debilis  from  5  miles  north  of  Arroyo  Seco,  Baja  Cali¬ 
fornia.  On  the  other  hand,  Doyen  {in  litt.)  reports  that  P.  debilis,  recorded 
earlier  as  “a  species  of  Phaleria ”  (Doyen  1976:514),  has  colonized  the  Sal- 

ton  Sea  of  southern  California,  more  than  100  km  from  the  nearest  oceanic 
waters. 

Specimens  examined :  141.  MEXICO:  Socorro  Island.  Baja  California.  Gon- 
zaga  Bay,  San  Felipe.  Colima.  Manzanillo.  Guerrero.  Acapulco  de  Juarez. 
Nayarit •  Tres  Marias  Islands.  Oaxaca.  Salina  Cruz.  Sinaloa.  Mazatlan 
bonora.  Kino  Bay,  Puerto  Penasco,  Tastiota.  GUATEMALA:  Champerico. 

Phaleria  testacea  Say 
(figs.  2,  3,  5,  9,  10,  26-28,  36) 

Phaleria  testacea  Say,  1824:280.  Original  types  (Say  lists  from  Pa.  and  N.J. 
to  r  la. )  lost.  Neotype,  designated  here:  male,  genitalia  dissected;  neotype 
locahty,  Maryland,  St.  Marys  Co.,  Piney  Point,  Tall  Timbers;  labels, 
Tall  Timbers/Piney  Pt„  Md„  24-V-27/J.  E.  Benedict,  Jr.,  Collector/ 
and  our  neotype  designation  label;  deposited  in  USNM. 

Phaleria  longula  LeConte,  1866:125.  NEW  SYNONYMY.  Types:  Missis¬ 
sippi  Island,  Gulf  of  Mexico;  in  LeConte  Collection  (MCZC);  not  ex¬ 
amined. 

This  species  is  extremely  variable  in  both  size  and  coloration,  and  it  is 
also  one  of  the  most  widely  distributed.  Coloration  varies  from  yellowish- 
brown  without  markings  to  entirely  blackish.  Every  conceivable  intermedi¬ 
ate  pattern  occurs,  sometimes  within  a  single  population,  although  usually 
a  population  will  tend  to  be  either  light  or  dark.  P.  testacea  is  distinguished 
rom  all  other  Atlantic  Coast  species  by  the  distance  separating  the  eyes 
ventrally  being  subequal  to  the  diameter  of  one  eye  (fig.  5).  This  is  also  the 
only  species  studied  thus  far  in  which  the  pygidium  is  distinctly  notched. 
The  metathoracic  wings  are  fully  developed  and  the  beetle  does  fly. 

,,  P'  wuC<7  ra^,geS  311  al°ng  the  eaSt  coast  of  the  United  States,  south 
through  the  Caribbean,  and  along  the  east  coast  of  South  America  as  far 

south  as  Rio  de  Janeiro,  Brazil.  It  varies  in  size  clinally  from  north  to 

south,  with  the  largest  specimens  found  at  the  latitude  of  New  York  and 

New  Jersey.  Those  from  Florida  and  islands  of  the  Caribbean  tend  to  be 

much  smaller.  Also,  the  eyes  of  the  more  northern  populations  are  farther 

apart  than  those  from  the  Caribbean  area;  however,  the  eyes  are  always 

more  widely  separated  than  the  width  of  the  submentum  and  always  dis- 
tinctly  separated  from  it. 

The  clinal  variation  apparently  reverses  south  of  the  Caribbean.  A  large 
series  taken  at  Copacabana  Beach,  Rio  de  Janeiro,  Brazil  is  indistinguishable 
trom  series  taken  in  New  York,  New  Jersey,  and  Delaware.  The  smallest 
individuals  we  have  seen  are  from  Trinidad.  Considering  the  wide  distribu¬ 
tion  and  variation  in  coloration  and  size,  there  is  probably  more  synonymy 
involved  than  we  have  discovered  thus  far. 

A  unique  feature  of  the  male  genitalia  of  P.  testacea  (figs.  9-10)  is  the 
divergent  and  unswollen  anterior  ends  of  the  penis  rods.  The  fused  para- 

rather  simPle>  triangular  in  outline  with  the  side  margins  unmodi- 
ned.  (Male  genitalia  examined:  14). 

Measurements  (Continental  United  States  specimens  only):  Length’  5  0- 
7.8  mm;  width:  2.4-4.0  mm.  ’  ’ 
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Figs.  36-39,  distribution  maps  of  Phaleria  species. 


Specimens  have  been  collected  in  every  month  of  the  year.  The  follow¬ 
ing  ecological  data  accompanies  preserved  specimens:  under  logs  on  beach, 
beach  drift,  beach  sand,  ocean  beach  washup,  under  seaweed,  under  dead  fish, 
under  dead  shark,  under  dead  bird,  under  porpoise  carcass,  blacklight  trap. 
P.  testacea  is  frequently  collected  along  with  P.  picipes. 

Specimens  examined.  1467.  UNITED  STATES:  Connecticut.  New  Haven, 
Savin  Rock,  West  Haven.  Delaware.  Cape  Henlopen,  Fenwick  Island, 
Lewes,  Rehoboth  Beach.  Florida.  Atlantic  Beach,  Biscayne  Bay,  Capron, 
Cedar  Keys,  Coronado  Beach,  Dry  Tortugas,  Enterprise,  Fort  Myers,  Fort 
Pierce,  Key  Largo,  Key  West,  Lake  Worth,  Miami,  New  Smyrna,  Ormond 
Beach,  Pablo  Beach,  Palm  Beach,  Ponte  Vedra  Beach,  Saint  Augustine, 
Saint  George  Island,  Saint  Lucie,  Sanibel  Island,  Santa  Rosa  Island,  Se¬ 
bastian  Inlet,  Stuart,  Tampa  Bay,  Vero  Beach,  Gulf  Co.,  Sarasota  Co. 
Georgia.  Sapelo  Island,  Savannah  Beach,  Tybee  Island.  Louisiana.  Maine. 
Ogunquit.  Maryland.  Lloyds,  North  Point,  Piney  Point,  Plum  Point,  Point 
Frederick,  Point  Lookout.  Massachusetts.  Barnstable,  Cambridge,  Chat¬ 
ham,  Chilmark,  Duxbury,  Elizabeth  Island,  Humarock,  Ipswitch,  Mar¬ 
tha’s  Vinyard,  Manchester,  Marion,  Mount  Tom,  Nahant,  Nantucket,  Nau- 
shon  Island,  Orleans,  Provincetown,  Somerset,  Springfield,  Truro,  Woods 
Hole.  Mississippi.  Horn  Island.  New  Hampshire.  Hampton.  New  Jersey. 
Anglesea,  Atlantic  City,  Beach  Haven,  Cape  May,  Five  Mile  Beach,  Holly 
Beach,  Lavallette,  Longport,  Ocean  City,  Peermont,  Sea  Isle  City,  Seaside 
Heights,  Surf  City,  Wildwood.  New  York.  Astoria,  Babylon,  Fishers  Island, 
Fire  Island,  Long  Island,  Montauk  Point,  New  York  City,  Riverhead,  Rock- 
away  Beach,  Sagamore  Hill  Nat.  Pk.,  Southhampton,  Staten  Island.  North 
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Carolina.  Long  Beach,  Wrightsville  Beach.  Rhode  Island.  East  Greenwich, 
Newport,  Wanied,  Warwick,  Watch  Hill.  South  Carolina.  Beaufort,  Isle  of 
Palms.  Texas.  Virginia.  Accomac,  Cape  Henry,  Cobb  Island,  Fort  Monroe, 
Newport  News,  Virginia  Beach,  Westmoreland  St.  Pk.  PUERTO  RICO: 
Aguadilla,  Boca  Vieja,  Catano,  Cayo  Ahogado,  Culebra  Island,  Fajardo, 
Guamia  Bay,  Humacao,  Mayagiiez,  Mona  Island,  Palo  Seco,  Rio  Piedras,’ 
San  Juan,  Santuree.  VIRGIN  ISLANDS:  Anegada,  Virgin  Gorda  (Prickley 
Pear  Island),  St.  Croix.  BAHAMA  ISLANDS.  Conception  Island,  Egg  Is¬ 
land,  Harbor  Island,  North  Bimini  Island,  South  Bimini  Island,  Ragged 
Island  Group  (Nurse  Cay).  LESSER  ANTILLES.  Antigua,  Barbados,  Bar¬ 
buda,  Carriacou,  Dominica,  Grenada,  Guadeloupe  (Basse  Terre),  Montser¬ 
rat,  Mustique,  St.  Martin,  St.  Vincent.  MEXICO.  TRINIDAD.  COLOM¬ 
BIA.  CAYENNE.  BRAZIL.  Bahia.  Salvador.  Guanabara.  Rio  de  Janeiro 
(Copacabana  Beach). 

The  specimens  from  Trinidad,  Colombia,  and  Cayenne  (BMNH)  and 
Mexico  (MCZC)  have  no  specific  localities  on  the  labels  but  we  are  in¬ 
clined  to  accept  them  as  authentic.  We  have  seen  no  specimens  with  specific 
localities  from  Texas  and  Louisiana,  but  it  is  probable  that  P.  testacea 
occurs  in  these  states.  On  the  other  hand,  we  are  suspicious  of  6  specimens 
labelled  “Duluth,  Minnesota”  and  2  labelled  “Oakland  Beach,  Cali¬ 
fornia  (all  in  USNM).  Our  studies  indicate  that  the  natural  occurrence 
of  P.  testacea  in  California  and  Minnesota  is  highly  unlikely  and,  if  the 
labels  are  correct,  the  specimens  were  probably  introduced.  A  large  series 
of  specimens  (261  all  in  USNM)  is  labelled:  17  mi.  N.  Tallahassee,  Flor¬ 
ida.  Being  this  far  inland  is  very  unusual.  It  is  possible  they  were  collected 
near  the  coast  and  mislabelled. 


Phaleria  picipes  Say 
(figs.  16,  17,  33,  37) 

Phaleria  picipes  Say,  1824:280.  Original  types  (Say  gives  “Southern  States”) 
lost.  Neotype,  designated  here:  Male,  genitalia  dissected;  neotype  lo¬ 
cality,  South  Carolina,  Charleston  Co.,  Folly  Beach;  labels,  South 
Carolina,  Folly  Beach,  15  Aug.,  1947,  O.  L.  Cartwright/O.  L.  Cartwright 
Collection  1962/our  neotype  designation  label;  deposited  in  USNM. 

This  species  closely  resembles  and  is  frequently  collected  along  with 
P.  testacea.  Both  are  quite  variable  in  size  and  coloration,  and  both  are 
widely  distributed  in  the  Caribbean  area.  P.  picipes  may  be  separated  readily 
from  P.  testacea  by  the  broadly  rounded  pygidium,  the  duller  luster,  and 
the  more  narrowly  separated  eyes  in  ventral  aspect.  The  head  punctures 
are  coarser  and  denser  in  P.  picipes  than  in  P.  testacea.  This  character  shows 
a  clinal  variation,  and  the  difference  is  much  more  distinct  in  the  southern 
Florida,  West  Indies,  and  Mexican  populations.  Males  of  P.  picipes  have 
the  basal  3  tarsomeres  of  the  protarsus  expanded  and  spongiose-pubescent 
on  plantar  surfaces;  protarsi  in  the  female  are  simple.  Among  the  species 
of  Phaleria  with  which  we  are  familiar,  only  P.  gracilipes,  a  Gulf  Coast 
species,  and  P.  debilis  and  P.  guatemalensis  Champion,  both  Pacific  Coast 
species,  share  this  character  with  P.  picipes. 

The  variation  in  coloration  is  unusual.  All  mainland  United  States 
specimens  are  uniformly  colored,  ranging  from  yellowish  to  black;  the 
northern  populations  (Virginia  to  Georgia)  tend  to  be  mostly  black,  and  the 
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southern  populations  (Florida)  are  mixed.  In  the  Dry  Tortugas,  280  speci¬ 
mens  taken  on  10  different  occasions  are  all  light-yellowish.  Most  West 
Indies  populations  have  a  mixture  of  color  forms.  While  some  are  uni¬ 
formly  colored,  many  have  bold  elytral  markings  in  which  the  ground 
color  is  yellowish  with  large  discal  maculae  joined  at  the  suture;  others  are 
dark  with  only  the  outer  2  elytral  intervals  yellowish,  a  common  pattern 
in  P.  dytiscoides  Champion  from  the  Pacific  coast  of  Central  America. 

Other  than  coloration  and  the  punctures  of  the  head,  the  only  variation 
which  we  have  observed  is  the  size.  As  with  P.  testacea,  West  Indies  speci¬ 
mens  tend  to  be  smaller. 

P.  picipes  dramatically  illustrates  that  little  reliance  can  be  placed 
upon  size  and  coloration  as  taxonomic  characters  in  this  genus.  It  is  prob¬ 
able  that  several  of  the  species  of  Phaleria  described  from  the  West  Indies 
islands  will  ultimately  prove  to  be  synonyms  of  P.  picipes . 

The  male  genitalia  of  P.  picipes  (figs.  16,  17)  are  distinctive  in  having  the 
penis  rods  broadened  and  joined  near  the  middle  of  the  penis.  The  fused  para- 
meres  are  rather  short  with  lateral  margins  explanate  and  apex  constricted. 
(Male  genitalia  examined:  10). 

Measurements :  Length:  3. 8-6.9  mm;  width:  1.9-3. 2  mm. 

Specimens  have  been  taken  every  month  of  the  year  except  October  and 
January.  Ecological  data  associated  with  preserved  specimens  include: 
under  porpoise  carcass,  under  dead  shark,  beach  drift,  sifted  from  beach 
washup,  and  blacklight  trap. 

Specimens  examined :  976.  UNITED  STATES:  Florida.  Atlantic  Beach, 
Capron,  Coronado  Beach,  Delray  Beach,  Dry  Tortugas,  Fort  Lauderdale, 
Lake  Worth,  Ormond  Beach,  Pablo  Beach,  Palm  Beach,  Ponte  Vedra  Beach, 
Saint  Augustine,  Sebastian  Inlet  (Indian  River  Co.),  Stuart,  Vero  Beach, 
Vilano  Beach.  Georgia.  Tybee  Island,  Sapelo  Island  (McIntosh  Co.). 
Maryland.  Piney  Point.  North  Carolina.  Long  Beach,  Carteret  County. 
South  Carolina.  Beaufort,  Isle  of  Palms.  Virginia.  Accomac,  Cedar  Island, 
Cobb  Island,  Folly  Beach,  Smith’s  Island.  PUERTO  RICO:  Aguadilla, 
Isabela,  Mona  Island,  Rio  Piedras,  San  Juan,  Santuree,  Vieques  Island. 
VIRGIN  ISLANDS:  St.  John’s,  St.  Croix,  Virgin  Gorda  (Prickley  Pear  Is¬ 
land).  BAHAMA  ISLANDS:  Port  Nelson  (Rum  Cay),  South  Bimini.  JA¬ 
MAICA:  Alligator  Pond  Beach,  Bluefields,  Kingston.  CUBA:  Baracoa. 
CAYMAN  ISLANDS:  Grand  Cayman  (east  end),  Georgetown.  LESSER 
ANTILLES:  Montserrat.  HAITI:  Bayeaux,  Grand  Anse,  Jean  Rabel.  MEX¬ 
ICO:  Veracruz.  5  miles  south  of  Veracruz,  10  miles  west  of  Alvarado,  12 
miles  northwest  of  Alvarado.  HONDURAS:  La  Ceiba. 


Phaleria  gracilipes  Casey 
(figs.  6, 11-13,  34,  38) 

Phaleria  gracilipes  Casey,  1890:484.  Holotype:  Texas;  in  Casey  Collection 
(USNM). 

Phaleria  lodingi  Blaisdell,  1932:116.  NEW  SYNONYMY.  Types:  Mobile, 
Alabama;  in  Blaisdell  Collection  (CASC). 

This  is  the  smallest  and  most  slender  species  of  Phaleria  inhabiting  the 
United  States.  It  also  has  the  largest  eyes  (fig.  6)  of  the  Atlantic  Coast  spe¬ 
cies;  ventrally  the  eyes  are  separated  by  less  than  the  width  of  the  submen- 
tum  with  which  they  are  in  contact.  Coloration  is  usually  uniform  (light 
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Fig.  40,  proposed  evolutionary  relationships,  based  on  shared  derived 
characters,  among  Phaleria  species. 


yellowish-brown)  with  the  head  frequently  darker.  The  interneurs  are  not 
impressed  in  the  basal  third  of  the  elytra  but  are  indicated  by  very  fine  rows 
of  punctures;  apically  the  interneurs  are  impressed.  Intervals  are  flat  on 
the  basal  third  and  subconvex  apically.  Punctation  of  the  head  is  fine  and 
sparse.  The  metathoracic  wings  are  fully  developed.  Males  have  the  basal 
3  tarsomeres  of  the  protarsus  expanded;  protarsi  in  the  female  are  simple. 

The  very  elongate  and  flattened  basal  piece  of  the  male  genitalia  (figs. 
11,  12)  is  distinctive.  The  penis  rods  with  unswollen  anterior  ends  are  cor¬ 
respondingly  elongate  and  are  distinctly  joined  by  membrane  for  the  pos¬ 
terior  2/3  of  the  penis.  The  fused  parameres  are  broad  basally  and  triangu- 
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larly  narrowed  apically  and  are  strongly  sinuate  in  lateral  view.  Speci¬ 
mens  of  P.  gracilipes  from  Alabama  have  the  fused  parameres  (fig.  13)  no¬ 
tably  more  elongate  and  slender.  Since  the  Alabama  specimens  agree  with 
our  concept  of  the  species  in  all  other  details,  we  are  considering  this  dif¬ 
ference  only  a  variation  of  P.  gracilipes.  Specimens  of  P.  gracilipes  from  the 
Gulf  Coast  States  are  exceedingly  rare  in  collections.  Additional  material 
will  perhaps  help  clarify  the  problem.  (Male  genitalia  examined:  7). 
Measurements :  Length:  4. 1-4. 9  mm;  width:  1.9-2. 2  mm. 

The  description  of  P.  gracilipes  was  based  on  a  single  specimen  labelled 
“Texas”.  Four  of  Blaisdell’s  paratypes  of  P.  lodingi  from  the  Gulf  beach 
at  Mobile,  Alabama  were  compared  with  the  unique  Casey  type  and  found 
to  be  virtually  identical.  This  species  appears  to  be  rare  in  the  United  States 
but  was  taken  in  fair  series  at  several  locations  in  the  State  of  Veracruz, 
Mexico. 

All  specimens  we  have  seen  were  collected  in  June  and  July.  Twenty 
specimens  were  taken  at  a  blacklight  sheet  on  30  June,  1975  near  Veracruz, 
Mexico.  In  the  description  of  P.  lodingi,  Blaisdell  quotes  the  collector 
(Loding)  as  having  collected  it  “in  but  one  place  and  always  under  or  in  the 
vicinity  of  dead  fish”.  The  three  specimens  we  studied  from  Dauphin  Island, 
Alabama  were  also  taken  under  dead  fish. 

Specimens  examined :  42.  UNITED  STATES:  Alabama.  Dauphin  Island, 
Mobile.  Louisiana.  State  label  only.  Texas.  Galveston,  Padre  Island. 
MEXICO:  Veracruz.  Nautla,  5  miles  south  of  Veracruz. 
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BOOK  REVIEW 

Carabid  beetles  in  their  environments,  a  study  on  habitat  selection  by  adapta¬ 
tions  in  physiology  and  behavior,  by  Hans-Ulrich  Thiele.  1977.  Zoophysiology 
and  Ecology  Volume  10.  Springer- Verlag,  Berlin,  Heidelberg,  New  York.  152  figures. 
XVII,  369  pages.  $48.00. 

Thiele’s  volume  celebrates  the  last  three  decades  of  carabid  ecology.  It  is  a  fitting 
tribute  to  “the  insect  family  comprising  the  most  species  of  all”  and  a  splendid 
corollary  to  “Die  fennoskandischen  carabiden”  1945-1949  by  Carl  H.  Lindroth  to 
whom  the  book  is  dedicated.  The  study  is  based  on  585  selected  references  in  which 
Thiele  s  results  are  combined  with  those  of  mainly  European  and  North  American 
workers  of  the  60’s  and  70’s.  As  a  unifying  theme  Thiele  asks  “. . .  in  what  manner  is 
a  species  adapted  to  its  environment  and  to  its  way  of  life,  and  how  have  such 
adaptations  come  about  in  the  course  of  phylogenesis?”  He  observes  that  carabids 
are  model  organisms  for  investigating  such  questions  as  they  number  an  estimated 
40,000  species  and  account  for  4.3%  of  all  insect  species. 

The  table  of  contents  is  most  useful.  It  presents  clear  statements  for  eleven 
chapters  and  a  maximum  of  three  subcategories  within  each  chapter. 

Variations  in  the  body  structure  of  carabids  in  adaptations  to  habitat  and  niche  are 
discussed  in  Chapter  1.  Thiele  describes  macromorphological  variation  as  a  basis 
for  classification  of  higher  taxa.  He  recognizes  that  the  most  pronounced  variations 
in  body  form  are  connected  with  specialized  modes  of  nutrition  and  adaptations  to 
special  environments  such  as  the  arboreal  one  in  the  tropics,  but  that  these  do  not 
throw  light  on  the  reasons  for  the  many  forms  found  in  forest  and  open  land  habitats. 
Micromorphological  variations  are  also  reviewed  in  relation  to  various  habitats. 

Chapter  2  deals  with  quantitative  investigations  on  the  distribution  of  carabids  in 
forests  and  open  country  habitats  of  temperate  climates.  An  attractive  case  is  made 
for  the  use  of  pitfall  traps.  While  limitations  of  the  method  are  recognized,  Thiele 
is  right  when  he  says  “pitfall  traps  have  done  much  to  clarify  our  quantitative 
and  qualitative  picture  of  the  distribution  of  carabids  in  different  habitats  and  plant 
communities”.  One  interesting  point  which  has  emerged  from  recent  findings  is  that  the 
carabid  fauna  characteristic  of  cultivated  land  probably  originated  from  river  banks 
and  sea  coasts. 

Chapter  3  (94  pages)  deals  with  the  connections  between  carabids  and  biotic  fac¬ 
tors  in  the  ecosystem.  Thiele  questions  to  what  degree  biotic  factors  govern  the 
distribution  of  carabids  in  different  habitats,  and  population  density,  and  what  are 
carabid  influences  on  populations  of  their  prey.  A  superbly  detailed  review  on  para¬ 
sites  and  predators  of  carabids  is  provided.  It  appears  that  populations  of  carabids 
are  not  greatly  affected  by  parasites.  On  the  other  hand,  many  types  of  birds,  mam¬ 
mals,  frogs  and  lizards,  and  predaceous  flies  and  ground  spiders  are  important 
regulators  of  carabid  population  densities. 
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Man  and  ground  beetles  are  dealt  with  in  Chapter  4.  Thiele  observes  it  is  now 
clear  that  carabids  are  valuable  natural  “auxiliaries”  in  pest  control  as  they  cannot 
on  their  own  check  rapidly  enough  large  pest  populations  from  damaging  crops  and 
forests.  From  the  standpoint  of  current  issues  the  section  on  the  influence  of  man  on 
ground  beetles  highlights  the  chapter,  and  there  is  a  fresh  newness  in  the  material. 
Carabids  are  shown  to  be  highly  sensitive  to  insecticides,  herbicides,  industrial  and 
automobile  exhaust  gases,  and  other  human  environmental  alterations.  This  strongly 
suggests  a  possible  role  for  carabids  as  bioindicators  of  harmful  environmental 
activity  of  humans. 

Chapter  5,  which  deals  with  carabid  reactions  to  abiotic  factors  in  the  environment, 
draws  a  great  deal  of  information  from  Lindroth’s  (1945-1949)  experimental  and  field 
studies,  and  from  Thiele’s  own  group  of  workers.  An  extensive  survey  covering  53 
pages  includes  carabid  orientation  to  temperature,  humidity,  light,  microclimate, 
chemical  factors,  and  water.  One  curious  and  significant  experiment  described  in  a 
small  section  on  the  physiological  basis  of  thermotaxis  provides  a  unique  explana¬ 
tion  of  preferred  temperature.  It  was  found  that  in  species  of  Carabus  the  transpira¬ 
tion  rate  did  not  rise  steadily  with  increasing  temperature  but  remained  constant 
within  a  certain  narrow  temperature  range  which  differed  from  species  to  species. 

Chapter  6  (the  third  longest,  41  pages)  deals  with  ecological  aspects  of  activity 
patterns  in  carabids.  An  account  of  daily  rhythmicity  in  the  activity  of  carabids  covers 
mainly  a  comprehensive  review  of  the  subject  by  Thiele  and  Weber.  Some  species  are 
shown  to  be  day  active  and  others  night  active.  The  light-dark  change  appears  to  be 
the  most  important  zeitgeber  in  a  circadian  rhythm  of  activity.  In  a  section  on  annual 
rhythms  in  activity,  reproduction,  and  development,  it  is  indicated  that  carabids  are 
generally  univoltine  but  in  cold  regions  species  take  several  years  to  develop. 

The  combined  influences  of  abiotic  factors  on  habitat  selection  are  dealt  with  in 
Chapter  7,  which  is  a  short  summary  of  the  numerous  examples  illustrated  in  Chapters 
5  and  6.  Elements  of  carabid  history  comprise  Chapters  8,  9,  and  10. 

Chapter  8,  the  dispersal  and  dispersal  power  of  carabid  beetles,  demonstrates 
the  survival  value  of  macroptery  and  brachyptery  in  variable  and  stable  environ¬ 
ments  respectively.  I  feel  this  discussion  would  have  been  better  placed  at  the  be¬ 
ginning  of  Chapter  10,  which  deals  with  the  reasons  underlying  species  profusion  mani¬ 
fest  by  the  carabids,  such  as  carabid  dispersibility,  and  plasticity  of  physiology  and 
behavior  in  relation  to  new  habitat  and  niche  adjustments.  Chapter  9  covers  the 
ecological  aspects  of  the  evolution  of  carabids,  including  an  interesting  account  of 
the  evolution  of  carabids  on  oceanic  islands. 

Chapter  11  is  an  excellent  three  page  summary  of  the  entire  volume.  This  is  fol¬ 
lowed  by:  References;  Systematic  index  of  cited  families;  sub-tribes,  and  genera; 
Species  index;  and  Subject  index. 

The  text  is  an  English  translation  from  the  German  by  Joy  Wieser.  It  is  lucid 
and  readable,  there  are  few  misprints,  and  most  of  the  reproduced  figures  are  large, 
well-labelled,  and  instructive.  In  all,  Thiele’s  volume  is  a  progress  report  on  cara¬ 
bid  biology.  It  brings  together  widely  different  inquiries,  many  of  which  are  combined 
to  shed  light  on  old  questions;  but  as  is  the  nature  of  science,  new  and  challenging 
questions  are  revealed,  and  some  of  these  presently  have  no  counterpart. 

I  recommend  this  volume  not  only  to  every  serious  student  of  ground  beetle 
biology,  but  also  to  those  interested  in  terrestrial  arthropod  biology. 

—Richard  Freitag 
Department  of  Biology 
Lakehead  University 
Thunder  Bay,  Ontario 
Canada  P7B  5E1 
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THE  BIOLOGY  OF  PLATYCIS  SCULPTILIS  (SAY) 
(COLEOPTERA:  LYCIDAE)1 

Timothy  L.  McCabe  &  Linnea  M.  Johnson 

New  York  State  Museum,  State  Education  Department, 

Albany,  NY  12234 


Abstract 

The  larvae  of  Platycis  sculp tilis  (Say),  found  in  decaying  wood  of  a  white 
pine  ( Pinus  strobus  L.)  near  Ithaca,  New  York,  are  described  and  illustrated. 
Larvae  were  found  to  move  through  soft  wood  by  hydrostatic  action  and  fed 
on  decaying  juices  of  the  wood.  Three  pupae  and  four  adults  were  obtained 
by  rearing. 


Peterson  (1951)  illustrated  a  net-winged  beetle  larva,  tentatively  iden¬ 
tified  as  Calopteron  sp.,  that  was  found  under  the  bark  of  a  dead  tree.  His 
illustration  represents  a  species  closely  related  to,  and  possibly  conspe- 
cific  with,  Platycis  sculptilis  (Say),  described  in  the  present  paper.  The  speci¬ 
men  figured  by  Peterson  has  smaller  labial  palpi  relative  to  the  maxillary 
palpi  and  have  the  setae  in  a  differing  arrangement  when  compared  to  the 
larvae  of  P.  sculptilis.  It  may  be  the  specimen  illustrated  by  Peterson  was 
not  an  ultimate  instar  larva.  His  Calopteron  sp.  probably  belongs  in  the 
tribe  Platerodini  and  not  the  Calopterini  (tribes  defined  by  Green,  1951 
&  1952)  as  it  is  an  orthosomatic  larva.  Calopteron  reticulatum  (Fab.), 
illustrated  by  Boving  &  Craighead  (1931)  and  C.  terminate  (Say)  (to  be  de¬ 
scribed  in  a  later  paper),  have  onisciform  larvae,  that  is  the  middle  segments 
are  wider  and  deeper  than  the  others. 


Life  History  and  Habits 

Platycis  sculptilis  larvae  were  collected  from  a  decaying  white  pine 
log  ( Pinus  strobus  L.)  on  Cornell  University’s  South  Hill  Marsh  Preserve 
just  south  of  Ithaca,  Tompkins  County,  New  York,  on  May  11,  1975.  The 
log  was  in  various  stages  of  decay,  being  very  solid  towards  the  center.  The 
periphery  could  be  pulled  apart  by  hand.  Most  of  the  larvae  were  found  in 
this  loose  outer  region  with  a  few  penetrating  into  wood  that  could  be 
pried  apart  with  a  screwdriver.  The  larvae  did  not  make  tunnels  in  the  wood, 
but  pushed  through  it  using  the  thoracic  legs  combined  with  the  hydrostatic 
pressure  resulting  from  body  contractions.  This  restricted  them  to  the  softer, 
decaying,  peripheral  wood. 

Withycombe  (1926)  found  that  the  larvae  of  Calopteron  fascia  turn  Lap. 
were  lignivorous,  using  suctorial  mouth  parts  to  feed  on  the  juice  of  decay¬ 
ing  wood.  The  larva  of  P.  sculptilis  has  a  similar  feeding  mechanism  and 
draw  in  decaying  wood  juices  by  means  of  a  grooved  mandible  (Fig.  2). 
Boving  &  Craighead  (1931)  illustrate  a  similar  two-part  mandible  for  Eros 


'Published  by  permission  of  the  Director,  New  York  State  Museum,  State  Education  Depart¬ 
ment,  Journal  Series  No.  270. 
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Figs.  1-3,  Mature  larva  of  Platycis  sculptilis:  1,  Entire  larva,  lateral 
view;  2,  Left  mandible,  ventral  view;  3,  Third  abdominal  spiracle.  Scale 
refers  to  Fig.  1  (line  =  2  mm). 
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humeralis  Fab.  The  larval  mandibles  of  P.  sculptilis  are  fused  at  the  base 
and  incapable  of  apposition  (Fig.  4)  seemingly  eliminating  the  possibility  of 
any  predatory  habits,  although  Crowson  (1955)  speculates  that  lycid  larvae 
may  use  a  toxic  secretion  to  immobilize  prey  it  has  cornered  in  the  end  of 
a  burrow.  Crowson  also  states  that  lycid  larvae  “probably  prey  on  other 
larvae.  According  to  Peterson  (1951)  lycid  larvae  are  not  predaceous  so  far 
as  known.  According  to  Britton  (1967):  “Both  adults  and  larvae  are  preda¬ 
tory,  the  larvae  living  beneath  bark  or  in  the  soil.” 

Larvae  of  P.  sculptilis  were  observed  to  feed  by  exerting  hydrostatic  pres¬ 
sure  on  the  decaying  wood,  causing  the  wood  to  “bleed”,  then  probing  the 
squeezed  out  juices  with  the  mandibles.  After  exhausting  this  small  supply, 
the  larva  pushes  forward,  aided  by  hydrostatic  action,  and  repeats  the 
process.  The  space  vacated  collapses,  leaving  no  indication  of  a  tunnel. 

In  May  of  1974,  a  solitary  larva  of  P.  sculptilis  was  collected  under  the 
loose  bark  of  a  dead  tree  at  Glenwood  Point,  Tompkins  County,  New  York. 
From  this  capture  and  Peterson  s  record,  it  is  likely  the  larvae  occupy 
diverse  dead  wood  environments.  Considering  the  early  spring  date  of  find¬ 
ing  late  instar  P.  sculptilis  larvae,  and  as  the  adult  is  a  summer  species, 
it  is  probably  that  the  species  overwinters  as  late  or  final  instar  larvae. 

Green  (1949)  considered  adult  Lycinae  to  be  diurnal  beetles.  Adults  of 
C  diopter  on  are  regularly  taken  in  the  daytime  and  C.  terminate,  C.  reticu- 
latum  and  P.  sculptilis  have  all  been  taken  at  night  at  ultraviolet  lights. 

Description  of  the  Mature  Larva  of  Platycis  sculptilis 

General:  8.2-14.5  mm  long  (n  =  26,  x  =  11.3),  1.3-2. 1  mm  wide;  ortho- 
somatic,  feebly  curved;  body  bright  yellow  with  few  setae;  thoracic  and 
abdominal  tergites  light  brown;  head  wholly  light  brown. 

Head :  Small,  exserted,  prognathous,  moderately  depressed,  hind  margin  nearly 
straight,  anterior  margin  slightly  produced,  frontal  and  epicranial  sutures  absent, 
frons,  clypeus  and  labrum  fused  (Fig.  5);  setae  as  drawn  (Fig.  4-6);  ocelli  absent; 
antennae  retractible,  short,  thick,  2-segmented,  basal  antennal  segment  a  narrow  ring, 
terminal  segments  large,  blunt,  dome-shaped,  bearing  2  apical  setae,  intersegmental 
membranous  region  extensive;  mandibles  falciform,  fused  at  base,  curved  dorsally  at 
the  tips,  in  2  parts,  outer  part  unisetose,  ensheathing  the  inner  (Figs.  2  &  4);  max¬ 
illary  palpigers  each  bear  conical  palpus  of  3  segments,  tapering  to  end,  and  a 

1- segmented  galea  with  3  setae;  labium  with  lightly  sclerotized  prementum  bearing 

2- segmented  palpi;  mentum  and  submentum  fused,  enlarged  mentum  with  anterior 
arms  extending  alongside  prementum;  strong  hypostomal  sutures  delimit  partially 
sclerotized  gular  region  (Fig.  6);  hypopharynx  unadorned. 

Thorax:  Segments  subequal  in  length,  each  with  small  quadrate  tergite;  pro¬ 
thorax  with  8  setae,  meso  and  metathorax  with  4  setae.  Prothorax  with  small  tri¬ 
angular  sternite,  meso  and  metathorax  each  with  tiny  ovoid  sternite  which  bear  2 
setae;  oval  mesothoracic  spiracle  subequal  in  size  to  abdominal  spiracles,  originat¬ 
ing  cephalad  of  mesothoracic  leg;  tibia  subequal  to  femur,  bearing  single  claw. 

Abdomen:  Segments  1-8  with  small  quadrate  tergites  bearing  2  setae;  sternite  with 
4  setae  in  transverse  line;  spiracles  annular-biforous,  minute  (.06  mm)  (Fig.  3),  lo¬ 
cated  anterior  to,  and  level  with,  single  seta  inserted  on  slightly  raised  lateral  ovoid 
pleurite;  lateroventral  aspects  bulge  slightly,  segment  9  without  projections,  8 
setae  on  caudal  tip. 

Specimens  examined:  26  mature  larvae,  South  Hill  Marsh  Preserve, 
near  Ithaca,  Tompkins  County,  New  York,  11  May,  1975,  from  Pin  us  strobus 
log,  collected  and  determined  (by  association  with  reared  adults)  bv  T.  L. 
McCabe. 
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Figs.  4-6,  Mature  larva  of  Platycis  sculptilis:  4,  Head,  frontal  view 
5,  Head,  dorsal  view;  6,  Head,  ventral  view  (line  =  0.25  mm). 
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Description  of  the  Pupa  of  Platycis  sculptilis 

General:  11.0-12.5  mm  long,  2. 5-3.0  mm  wide;  exarate;  bright  yellow, 
glabrous. 

Head:  Size  moderate,  unadorned,  hidden  by  pronotum  in  dorsal  view. 

Thorax :  Prothorax  subquadrate,  produced  slightly  anteriorly,  posterolateral 
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corners  projecting  and  bearing  minute  setae  (Fig.  7);  mesothorax  1/2  length  of 
metathorax. 

Abdomen:  Spiracles  annular-biforous,  borne  on  lateral  bulges,  one  minute  seta 
posterior  to  each  spiracle;  segment  9  with  2  blunt,  fleshy,  peliferous  caudal  pro¬ 
jections. 

Specimens  examined:  3  pupae,  all  from  South  Hill  Marsh,  Tompkins 
County  New  York,  11  May  1975,  collected  and  determined  by  T.  L.  McCabe. 
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A  NEW  GENUS  OF  WATER  SCAVENGER  BEETLE 

FROM  CHILE 

(COLEOPTERA:  HYDROPHILIDAE:  SPHAERIDIINI) 

Paul  J.  Spangler 

Smithsonian  Institution,  Washington,  D.C.  20560 

Abstract 

A  new  sphaeridiine  hydrophilid  beetle  from  Chile,  Andotypus  ashuorthi, 
new  genus,  new  species,  is  described,  illustrated,  and  interpolated  into  pre¬ 
viously  published  keys  to  genera.  Notes  on  its  habitats  and  its  known  dis¬ 
tribution  in  the  southern  half  of  Chile  are  included. 


A  single  female  of  this  new  genus  was  first  collected  by  Dr.  Oliver  S. 
Flint,  Jr.,  in  1969  from  Isla  Mornington,  in  Magallanes  Province,  Chile. 
However,  the  specimen  was  held  undescribed  with  the  hope  that  more  speci¬ 
mens  would  become  available.  Recently,  Dr.  Allan  Ashworth,  Mr.  John 
Hoganson,  and  Mr.  Howard  Mooers  collected  two  additional  specimens 
from  Osorno  Province,  Chile,  a  little  over  1,000  kilometers  north  of  Dr. 
Flint’s  original  collection.  Because  more  specimens  are  now  available  and 
both  sexes  are  represented,  the  new  genus  and  species  is  described  below. 

SPHAERIDIINI 

Andotypus  Spangler,  new  genus 

Body  form  (Fig.  1)  ovate,  moderately  convex.  Head  with  clypeus  expanded  shelf¬ 
like  in  front  of  eyes  and  truncate  anteriorly.  Labrum  hidden  by  clypeus.  Eyes  viewed 
from  above  ovoid.  Antenna  9  segmented;  2  basal,  3  intermediate,  1  cupule,  and  3  club 
segments;  only  club  segments  pubescent.  Maxillary  palpus  shorter  than  antennae, 
robust,  and  4  segmented;  basal  segment  very  short;  second  (pseudobasal)  segment 
slightly  longer  than  and  twice  as  broad  apically  as  penultimate  segment;  penulti¬ 
mate  and  ultimate  segments  about  equal  in  length.  Prosternum  swollen  medially, 
not  carinate,  apex  acute  and  extending  partially  between  procoxae.  Mesosternum 
(Fig.  3)  bearing  a  glabrous,  broadly  tectiform  apicomedial  process  separated  from  a 
distinctly  toothlike  posteromedial  process  lying  between  and  slightly  in  front  of 
mesocoxae.  Metasternum  apically  with  a  short  narrow  carina  between  and  slightly 
behind  posterior  halves  of  mesocoxae;  disc  of  metasternum  higher  than  sides  and  bear¬ 
ing  a  narrow,  longitudinal,  glabrous  area  on  midline  on  posterior  half;  behind  gla¬ 
brous  area,  metasternum  terminates  in  a  narrowly  triangular  apex  which  extends  part 
way  between  metacoxae  on  midline.  Elytron  with  sutural  stria;  broad,  moderately 
convex;  shining;  bearing  10  distinct  rows  of  very  coarse  punctures  and,  laterally,  a 
partial  eleventh  row;  epipleura  wide  and  almost  horizontal  basally,  narrowing 
abruptly  and  becoming  almost  vertical  opposite  first  abdominal  sternum.  Scu- 
tellum  a  short,  equilateral  triangle.  Femur  densely  covered  with  hydrofuge  pubes¬ 
cence  except  about  apical  eighth.  Tarsal  formula  5-5-5.  Middle  and  hind  tarsi  with 
first  segment  longest,  twice  as  long  as  second  segment;  third  and  fourth  segments 
smaller  and  subequal.  Abdominal  sterna  not  carinate. 

Type-species  of  the  genus:  Andotypus  ashu  orthi,  new  species. 

Etymology:  Ando  from  the  Andes  mountains  in  which  this  taxon  was 
ound  plus  typus  from  Cyclotypus,  the  genus  which  this  new  one  most 
closely  resembles.  Gender:  masculine. 
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Fig.  1.  Andotypus  ashuorthi  n.  sp.,  habitus  view. 


This  new  taxon  keys  to  the  genus  Cyclotypus  Sharp  in  d’Orchymont’s 
(1937)  key  to  the  genera  of  the  tribe  Sphaeridiini  (couplet  3,  first  rubric). 
The  following  couplet  interpolated  into  d’Orchymont’s  key  will  separate 
Andotypus  from  Cyclotypus  and  the  other  genera  in  the  Sphaeridiini. 

3a.  Mesosternum  bearing  a  broad  tectiform  process  apicomedially 
which  is  separated  from  a  stout  posteromedial  toothlike  proc¬ 
ess  (Fig.  3);  Chile . Andotypus  Spangler 

-  Mesosternum  without  modification;  Central  America . 

. Cyclotypus  Sharp 
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Figs.  2-3.  Andotypus  ashuorthi  n.  sp.:  2,  male  genitalia,  dorsal  view; 
3,  mesosternal  process,  lateral  view. 


Andotypus  ashu  orthi  Spangler,  new  species 

Figures  1-5 

Holotype  male:  Length  4.5  mm;  greatest  width  2.3  mm,  slightly  behind  mid¬ 
length.  Color:  Head  piceous  except  anterolateral  angles  in  front  of  eyes  reddish 
brown.  Pronotal  disc  with  broad  black  macula  extending  from  base  to  apex,  cover¬ 
ing  medial  one-third  apically  and  diverging  to  cover  medial  three-fifths  basallv; 
lateral  margins  broadly  testaceous.  Elytron  dark  brown  to  piceous  except  lateral 
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margins  narrowly  reddish  brown  along  basal  half  then  widening  apically  leaving 
apical  fifth  reddish  brown.  Ventral  surface  piceous  to  dark  reddish  brown  except  as 
follows:  antennal  segments  1  to  6  reddish  brown,  club  black;  maxillary  and  labial 
palpi  reddish  brown.  Hypopleura,  epipleura,  legs  and  first  three  abdominal  sterna 
distinctly  to  vaguely  reddish  brown.  Entire  venter  behind  mentum  densely  covered 
with  yellowish  hydrofuge  pubescence. 

Head  shining;  with  dense  coarse  punctures  on  disc,  punctures  separated  by  about 
one-half  their  diameters;  punctures  fine  on  anterior  margin  of  clypeus  and  base  of 
head.  Clypeus  expanded  shelflike  in  front  of  eyes  and  covering  labrum;  anterior 
margin  truncate.  Ventral  surface  of  head  with  microsculpture  and  pubescence  ex¬ 
cept  mentum,  maxillae,  and  other  appendages  smooth.  Stipes  of  maxillae  glabrous 
and  moderately  coarsely  and  moderately  densely  punctate.  Mentum  margined  lat¬ 
erally  and  anteriorly,  concave  apicomedially,  rugose  basally,  bearing  numerous 
coarse  punctures  apically.  Antenna  9  segmented;  2  basals,  3  intermediate,  1  cupule, 
3  club  segments.  Maxillary  palpus  robust,  shorter  than  antenna;  4  segmented;  basal 
segment  very  short;  second  (pseudobasal)  segment  slightly  longer  than  and  twice  as 
broad  apically  as  penultimate  segment;  penultimate  and  ultimate  segments  about 
equal  in  length.  Labial  palpus  small,  3  segmented;  first  segment  short,  about  a 
fourth  as  long  as  second  segment;  second  segment  about  as  long  as  third  segment  but 
broader  and  bearing  a  tuft  of  long  yellowish-brown  setae  along  anterior  edge;  third 
segment  almost  parallel  sided  and  tapering  to  apex. 

Pronotum  slightly  more  than  twice  as  wide  as  long;  strongly  arcuate  laterally; 
shining  and  punctate;  discal  punctures  less  coarse  than  those  on  head  and  separated 
by  one  or  two  times  their  diameters;  lateral  punctures  coarser  and  denser  than  those 
on  discal  area;  anterior,  lateral,  and  posterolateral  third  of  posterior  edges  finely 
margined;  anterolateral  angles  rounded;  posterolateral  angles  not  rounded,  form¬ 
ing  right-angles;  lateral  edges  of  hypopleura  and  epipleura  finely,  sparsely  punc¬ 
tate. 

Scutellum  an  equilateral  triangle;  bearing  several  fine,  sparse  punctures. 

Elytron  broad,  moderately  convex;  shining;  with  distinct  sutural  stria  apically 
but  becoming  effaced  on  basal  third;  bearing  10  distinct  rows  of  punctures  and,  lat- 
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Fig.  4.  Andotypus  cishworthi  n.  sp.,  biotope,  near  type-locality. 
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Fig.  5.  Andotypus  ashworthi  n.  sp.,  known  distribution. 


crally,  a  partial  eleventh  row;  intervals  punctate,  punctures  fine  and  coarse  inter¬ 
mixed;  epipleura  wide  and  almost  horizontal  basally,  narrowing  abruptly  and  be¬ 
coming  almost  vertical  opposite  first  abdominal  sternum. 

Prosternum  slightly  swollen  medially,  not  carinate,  terminating  posteromedi- 
allv  in  an  acute  apex  which  extends  partially  between  procoxae.  Mesosternum  (Fig. 
3)  bearing  a  glabrous  broadly  tectiform  apicomedial  process  separated  from  a  dis¬ 
tinctly  toothlike  posteromedial  process  lying  between  and  slightly  in  front  of 
mesocoxae.  Metasternum  apically  with  a  short  narrow  carina  between  and  slightly 
behind  posterior  halves  of  mesocoxae;  disc  of  metasternum  higher  than  sides  and  bear¬ 
ing  a  narrow,  longitudinal,  glabrous  area  on  midline  on  posterior  half;  behind 
glabrous  area,  metasternum  terminates  in  a  narrowly  triangular  apex  which  extends 
part  way  between  metacoxae  on  midline. 

Front,  middle,  and  hind  legs  with  femora  covered  with  hydrofuge  pubescence  on 
all  surfaces  except  apical  eighth  glabrous.  All  tarsi  ventrally  with  dense  covering 
of  long,  golden  setae.  Tarsal  formula  5-5-5.  Foreleg  with  basal  two  segments  sub¬ 
equal  and  slightly  longer  than  segments  3  and  4;  last  segment  about  three  times 
longer  than  penultimate  segment.  Middle  and  hind  tarsi  with  first  segment  longest, 
twice  as  long  as  second  segment;  third  and  fourth  segments  smaller  and  subequal. 
All  tarsal  claws  small  and  slender. 

Abdominal  sterna  covered  with  yellowish  hydrofuge  pubescence.  Last  visible 
abdominal  sternum  rounded,  not  emarginate  apicomedially. 

Genitalia  as  illustrated  (Fig.  2). 

Allotype:  Similar  to  male;  no  external  sexual  differences  were  found. 

Type-data:  Holotype  male:  CHILE:  Osorno  Province,  Parque  Nacional  de  Puye- 
hue,  near  Laguna  Espejo,  7  Dec.  1977,  Ashworth,  Hoganson  and  Mooers,  USNM  Type 
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No.  75666,  deposited  in  the  National  Museum  of  Natural  History,  Smithsonian  In¬ 
stitution,  Washington,  D.C. 

Allotype:  Same  data  as  holotype. 

Paratype:  CHILE,  Magallanes  Prov.,  Isla  Mornington,  Puerto  Alert,  26-27  Sept. 
1969,  O.  S.  Flint,  Jr.  1  female. 

The  holotype  and  allotype  were  collected  in  the  Valdivian  Rain  Forest 
(Fig.  4)  at  500  m.  elevation  in  a  human-dung-baited  pitfall  trap.  The  para¬ 
type  was  collected  by  Dr.  Flint  probably  from  beneath  seaweed  in  beach 
drift.  There  are  no  humans  nor  domestic  animals  and  few  if  any  native  mam¬ 
mals  on  Isla  Mornington  so  it  seems  likely  that  Andotypus  ashuorthi  is 
a  scavenger  typical  of  many  sphaeridiine  hvdrophilids. 

This  new  hydrophilid  presently  is  known  only  from  two  widely  sepa¬ 
rated  localities  (Fig.  5)  in  the  southern  half  of  Chile. 

Etymology:  It  gives  me  great  pleasure  to  dedicate  this  new  species  to 
my  friend  Dr.  Allan  Ashworth  who  collected  the  recent  specimens  of  this 
new  genus  and  whose  research  on  fossil  insects  has  provided  us  with  new  in¬ 
sights  into  the  geological  history  of  insects. 
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CHROMOSOME  NUMBERS  OF  SCARABAEIDAE 
(POLYPHAGA:  COLEOPTERA) 

J.  S.  Yadav,  R.  K.  Pillai*,  and  Karamjeet 

Department  of  Zoology,  Kurukshetra  University, 
Kurukshetra  132  119,  India 


Abstract 


Chromosomal  data  on  209  species,  representing  73  genera  and  16  sub¬ 
families  of  the  family  Scarabaeidae,  are  presented.  The  list  contains  the 
diploid  number  of  chromosomes  and  chromosomal  formulae  along  with  a 
complete  bibliography. 


The  family  Scarabaeidae  contains  approximately  20,000  described  spe¬ 
cies.  Many  of  these  species  do  considerable  damage  to  cultivated  crops. 
Other  species  are  beneficial  because  they  transport  food  material  below  the 
ground  as  a  food  supply  for  their  progeny,  where  it  acts  as  a  manure  in  the 
soil. 

The  family  Scarabaeidae  is  known  cytologically  by  209  species  in  73 
genera  and  16  subfamilies  (Table  1;  numerical  references  are  keyed  to  the 
literature  cited).  The  family  is  conservative  insofar  as  the  chromosome 
number  is  concerned.  The  most  common  karyotype  is  9  +  Xyp  male,  in  84 
species  belonging  to  14  subfamilies;  114  species  have  the  Xyp  male  sex 
chromosome  mechanism,  whereas  161  species  have  10  elements  at  metaphase 
of  the  first  meiotic  division. 

The  sequence  of  Smith  (1953)  regarding  systematic  arrangement  of  the 
taxa  is  followed.  The  chromosome  numbers  have  been  recorded  from  the 
originals.  Correlations  have  been  done  with  regard  to  the  specific  and  generic 
nomenclature  as  well  as  systematic  disposition  of  many  species,  and  the 
errors  in  the  originals  have  been  pointed  out  as  foot  notes.  The  symbols  and 
abbreviations  used  are  as  given  by  Smith  (1953). 


TABLE  1 


No.  of 

autosomal 

bivalents 


Species  with  classification 


Diploid  and  sex 

number.  mechanism.  Reference 


PLEOCOMINAE 
Pleocoma  crinita 
P.  dubitalis 
P.  simi 
P.  minor 


20s  9  +  Xyp  32 


9  +  Xyp  32 

9  +  Xyp  32 

9  +  Xyp  32 


*  Present  address:  Department  of  Zoology,  Hindu  College,  Moradabad-244001,  India. 
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Species  with  classification 


No.  of 

autosomal 

bivalents 

Diploid  and  sex 

number.  mechanism.  Reference 


TROGINAE 


Trox  foveicollis 

20s 

9  +  Xyp 

16;  32 

T.  punctatus 

20s 

9  +  Xyp 

16 

T.  scaber 

20s 

9  +  Xyp 

32 

T.  spinulosus  dentibius 

20s 

9  +  Xyp 

32 

T.  scutellaris 

20s 

9  +  Xyp 

32 

T.  monachus 

20s 

9  +  Xyp 

32 

T.  omacanthus 1 

20s 

9  +  Xyp 

36 

T.  oricensis 

— 

9  +  Xyp 

32 

T.  granulatus 

20s 

9  +  Xyp 

5 

Glaresis  sp. 

— 

9  +  Xyp 

32 

GEOTRUPINAE 

Geotrupes  balyi 

22s 

?  +  Xy 

24 

G.  hypocrita 

22s 

10  +  Xy 

27 

G.  intermedius 

22s 

11 

19;  20 

G.  mutator 

22s 

— 

26 

G.  spiniger 

— 

1 1 

20 

G.  splendidus 

22s 

— 

30 

G.  stercorarius 

22s 

11,. 

26 

G.  stercororus 

22s 

11„ 

26 

Bolboceras  quadridens 

20s 

9  +  Xyp 

40 

B.  indicum 

20s 

9  +  Xyp 

40 

Athyreus  excavatus 

— 

9  +  Xyp 

32 

ORPHNINAE 

Orphnus  mysoriensis 2 

20s 

9  +  Xyp 

15 

0.  impressus 

20s 

9  +  Xyp 

40 

HYBOSORINAE 

Hybosorus  orientalis 

20s 

9  +  Xyp 

10;  40 

DYNAMOPINAE 

Dynamopus  athleta 

22s 

10  +  Xyp 

40 

CHIRONINAE 

Chiron  digitatus 

20s 

9  +  Xy 

10 

AEGIALLINAE 

Aeqialia  arenaria 

20s 

io„ 

26 

A.  blanchardi 

— 

9  +  Xyp 

32 

APHODIINAE 

Aphodius  ater 

20s 

— 

26 

A.  depressus 

20s 

— 

26 

A.  distinctus 

20s 

?  +  Xy 

26;  30 

'Trox  sp.  (Yadav  &  Pillai  1974). 
2Coprinae:  Scarabaeini  (ref.  15) 
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No.  of 

autosomal 

bivalents 

Diploid  and  sex 

Species  with  classification  number.  mechanism.  Reference 


A.  elevatus 
A.  erraticus 
A.  fimetarius 
A.  foetens 
A.  fossor 
A.  merdarius 
A.  haemorrhoidalis 
A.  rufipus 
A.  rufus 
A.  scrutator 
A.  subterraneus 
A.  moestus 3 
A  taenius  spretulus 
Psammodius  oregonesis 

COPRINAE 
Gymnopleurus  Koenigi ia 
G.  sinuatus 
G.  cyaneus 
Sisyphus  schaefferi 
Phanaeus  vindex4 

P.  igneus 

Heliocopris  bucephalus 
Catharsius  molossus 

C.  sagax 
C.  pitheciusb 
Catharsius 6  sp. 

Catharsius  sp. 

Catharsius  sp. 

Catharsius  sp. 

Copris  fricator 
C.  lunaris 
C.  tullius 
C.  lugubris 
C.  incertus 
C.  hispanus  cavolinii 
Copris  sp. 

“G.  koengii  (ref.  4). 

'P.  carnifex. 

;,2n  =  18;  n  =  8  +  XYp  (ref.  42). 

C.  pithecus  (ref.  15);  Dynastinae  (ref.  5). 
h Catharsius  sp.  near  sagax  (ref.  15). 


20s 

— 

27 

20s 

9  +  Xyp 

24;  27;  30 

20s 

9  +  Xy 

24;  26 

20s 

io„ 

26 

20s 

9  +  Xy 

26 

20s 

9  +  Xy 

26 

— 

9  +  Xy 

26 

20s 

9  +  Xy 

26 

20s 

io„ 

26 

20s 

9  +  Xy 

27 

— 

io„ 

26 

22s 

10  +  Xyp 

33 

20s 

— 

24 

— 

9  +  Xyp 

32 

— 

9  +  Xyp 

4 

18s 

8  +  X  +  Y 

15;  21 

20s 

9  +  Xyp 

11 

20s 

9  +  Xy 

27 

12s 

5  +  ‘XY’ 

8 

12s 

5  +  neoXY 

29 

12s 

5  +  ‘XY’ 

8 

20s 

9  +  XY 

15 

20s 

9  +  Xyp 

9;  15 

9  +  XY 

10 

9  +  Xyp/Xyr  39 

20s 

9  +  Xyp 

15 

20s 

9  +  Xyp 

5;  9;  15;  39 

20s 

9  +  Xyp 

15 

20s 

9  +  Xyr 

9 

18s 

8  + Xyp 

15 

20s 

9  +  Xyp 

18 

21s 

10  +  XO 

9 

20s 

— 

27 

20s 

— 

30 

— 

6  + Xyp 

32a 

— 

6  + Xyp 

32a 

19s 

— 

19;  20 

14s 

6  + Xyp 

15 
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Species  with  classification 

Diploid 

number. 

No.  of 
autosomal 
bivalents 
and  sex 
mechanism. 

Reference 

Caccobius  schreberi 

20s 

9  +  Xyp 

27 

Onthophagus  fracticornis 

20s 

— 

26 

0.  amyntas 

20s 

— 

26 

0.  furcatus 

20s 

9  +  Xy 

27 

0.  hecate 

— 

9  +  Xyp 

24;  30 

0.  illyricus 

— 

9  +  Xy 

27 

0.  andalusicus  italicus 

20s 

— 

20 

0.  taurus 

20s 

9  +  Xyp 

26 

0.  lemur 

20s 

— 

26;  27 

0.  ovatus 

20s 

— 

27 

0.  pennsylvanicus 

20s 

9  +  Xyp 

30 

O.  punctatus 

-s 

io„ 

26 

0.  ruficapillus 

20s 

9  +  Xy 

26 

0.  vacca 

20s 

— 

26;  27 

0.  verticicornis 

20s 

— 

27 

0.  ramosellus 

20s 

9  +  Xyp 

39 

0.  catta 

20s 

9  +  Xyp 

10;  15;  39 

0.  bonasus 

20s 

9  +  Xyr 

9 

0.  quaestus 

20s 

9  +  Xyp 

39 

0.  dama 

20s 

9  +  Xyr 

10 

0.  mopsus 

20s 

9  +  Xyp 

39 

0.  crassus 

20s 

9  +  Xyp 

39 

Onthophagus  “sp.  I” 

20s 

9  +  Xyp 

15 

Onthophagus  “sp.  II” 

20s 

9  +  Xyp 

15 

Onthophagus  “sp.  Ill” 

18s 

8  +  Xyp 

15 

Onthophagus  “sp.  IV” 

18s 

8  +  Xyp 

15 

Oniticellus  fulvus 

— 

io„ 

27 

0.  pallipes 

20s 

9  +  Xyp 

42 

0.  spinipes 

24s 

11  +  Xyp 

42 

Onitis  philemon 

20s 

9  +  Xyp 

9;  39 

Chironitis  furcifer 

20s 

9  +  Xy 

20 

Canthon  indigaceus 

— 

8  +  Xyp 

32a 

Cathochilum  hispidium 

— 

8  +  Xyp 

32a 

C.  histerodium 

— 

8  +  Xyp 

32a 

C.  oakleyi 

— 

8  +  Xyp 

32a 

C.  andyi 

— 

8  +  Xyp 

32a 

Scarabaeus  laticollis 

20s 

9  +  Xy 

26 

S.  sacer 

20s 

9  +  Xyp 

20 

S.  semipunctatus 

20s 

9  +  Xyp 

20 

GLAPHYRINAE 

Lichnanthe  rathvoni 

20s 

9  +  Xyp 

32 

MELOLONTHINAE 

Serica  sericea 

20s 

9  +  Xyp 

23 

Serica  sericea 

— 

9  +  Xyp 

30 
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No.  of 

autosomal 

bivalents 

Diploid  and  sex 

Species  with  classification  number.  mechanism.  Reference 


S.  tristis 

20s 

9  +  Xyp 

23 

S.  falli 

— 

9  +  Xyp 

32 

Aserica  pilula 

— 

9  +  Xyp 

37 

Aserica 7  sp. 

19s 

9  +  XO 

37 

Autoserica  sp. 

20s 

9  +  Xyp 

9 

Autoserica  sp. 

18s 

8  +  Xyp 

6 

Genus  nr.  Autoserica 

and  Neoserica 

20s 

9  +  Xyp 

15 

Autoserica  assamensis 8 

30s 

14  +  Xy 

5 

Dip lo taxis  sp. 

20s 

9  +  Xyp 

24 

Diplotaxis  obscura 

— 

9  +  Xyp 

32 

D.  sierrae 

— 

9  +  Xyp 

32 

Phyllophaga  anxia 

20s 

— 

32a 

P.  drakii 

20s 

— 

30 

P.  gracilis 9 

20s 

9  +  Xy 

22 

20o 

— 

22 

P.  fusca 9 

20s 

9  +  Xy 

22 

20o 

— 

22 

P.  delata 9 

20s 

9  +  Xy 

22 

20o 

— 

22 

P.  tristis 9 

20s 

9  +  Xy 

22 

20o 

— 

22 

P.  sp.  crenulata  group 

20o 

— 

24 

Ectinohoplia  rufipes 

— 

9  +  Xyr 

13 

Ophthalmo  serica  karafutoensis 

18s 

9 

13 

Hoplia  communis 

— 

10 

13 

Schizonycha  fuscescens 

20s 

9  +  Xyp 

15 

S.  ruficollis 10 

20s 

9  +  Xyp 

37 

22s 

10  +  Xyp 

5 

Melolontha  hippocastani 

— 

9  +  Xy 

26 

Amphimallon  solstitialis 11 

20s 

— 

26 

Haplidia  etrusca 

18s 

8  +  neoXY 

20 

Apogonia  nigricans 12 

20s 

9  +  Xyp 

10 

19s 

9  +  XO 

15 

Apogonia  sp,  nr.  nigricans 

19s 

9  +  XO 

5 

A.  unistraita 

20s 

9  +  Xy 

14 

A.  ferruginea 

19s 

9  +  XO 

37 

Apogonia  sp. 

21s 

10  +  XO 

17;  18 

7 Cephaloserica  thompsoni  (Yadav  &  Pillai  1974). 

H Autoserica  assamensis  (ref.  5). 

9(Lachnosterna). 

'“Linnaeus  incorrectly  cited  as  author  (Yadav  &  Pillai  1974). 

"Rhizotrogus  solstitialis  (ref.  26). 

'•'Westwood  incorrectly  cited  as  author  (ref.  10). 
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Species  with  classification 

Diploid 

number. 

No.  of 
autosomal 
bivalents 
and  sex 
mechanism. 

Referei 

Apogonia  sp. 

20s 

9  + Xyp 

14 

Holotricha  serrata 

20s 

9  + Xyp 

37 

Holotricha  longipennis 13 

18s 

8  + Xyp 

7 

RUTELINAE 

Popillia  japonica 14 

18s 

8  +  Xy 

43 

Mime  la  sp. 

20s 

9  + Xyp 

9 

Anomala  rufocuprea 

18s 

8  +  Xy 

43 

20s 

10 

13 

A.  corpulenta 

18s 

8  +  Xy 

43 

A.  dorsalis 

20s 

9  + Xyp 

1;  2;  34 

A.  bengalensis 

18s 

8  +  Xy 

17;  18 

A.  superflua 

20s 

9  + Xyp 

9 

A.  polita15 

20s 

9  + Xyp 

34 

A.  varicolor 

20s 

9  + Xyp 

34 

A.  ruficapilla 16 

20s 

9  + Xyp 

10;  34 

A.  rufocuprea 

20s 

10 

13 

A.  lucens 

20s 

9  +  Xyr 

13 

A.  cuprea 

20s 

10 

13 

A.  vestigator 

20s 

9  + Xyp 

34 

Anomala  sp.17 

20s 

9  + Xyp 

14 

Anomala  sp. 

20s 

9  + Xyp 

10 

Anomala  sp. 

20s 

9  + Xyp 

15 

Anomala  sp. 

20s 

9  + Xyp 

7 

Peliodnota  punctata 18 

20s 

9  +  Xy 

22 

20o 

— 

22 

Phyllopertha  campestris 19 

20s 

9  +  Xy 

27 

Pocalta  ursina 

20s 

9  +  Xy 

30 

Cotalpa  lanigera 

20s 

9  +  Xy 

22 

9  + Xyp 

30 

20o 

— 

22 

Adorrhinyptia 20  sp. 

16,18,20s 

7,8,9 +  Xyr 

17;  18 

Adorrhinyptia  dorsalis 

22s 

10  +  Xyp 

35 

Adoretus  limbatus 

22s 

10  +  Xyp 

35 

A.  incurvatus 

22s 

10  +  Xyp 

35 

A.  duvauceli 

22s 

10  +  Xyp 

35 

A.  lasiopygus 

22s 

10  + Xyp 

35 

'3Holotrichia  longipennis  (ref.  7). 

14 Poppilia  (Makino  1951);  Popollia  (ref.  20). 

I52n  =  18,  8  +  Xy  (ref.  33a). 

162n  =  18,  8  +  Xyp  (ref.  33a);  A.  ruficupilla  (ref.  10). 
nAnomala  sp.  near  bilobata  (ref.  14). 

'8Pelidonata  (ref.  14a). 

1 9Blitopertha  campestris  (ref.  27). 

20Addorhinyptia  (ref.  18;  37). 
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Species  with  classification 

No.  of 

autosomal 

bivalents 

Diploid  and  sex 

number.  mechanism.  Reference 

A.  decanus 

_ 

10  +  Xyp 

35 

A.  versutus 21 

22s 

10  +  Xyp 

10;  35 

— 

11  + Xyp 

3 

Adoretus  sp.  (M-42) 

— 

10  +  Xyp 

35 

Adoretus  sp. 

22s 

10  +  Xyp 

9 

DYNASTINAE 

Oryctes  nasicornis 

18s 

8  + Xyp 

26 

9,,  +ss 

28 

0.  rhinoceros 

20s 

9  + Xyp 

5 

Ligyrodes  relictus 

20s 

9  + Xyp 

32 

Orizabus  cultripes 

— 

8  + Xyp 

32a 

Pentodon  bispinifrons 

20s 

9  + Xyp 

9 

P.  punctatus 

19s 

9  +  XO 

19 

Pentodon  sp. 

19s 

9  +  XO 

9 

Eophileurus  platypterus 

20s 

9  + Xyp 

38 

E.  chinensis 

20s 

10 

13 

Phyllognathus  dionysius 

20s 

9  + Xyp 

38 

P.  silensis 

18s 

8  +  neoXY 

20 

TRICHIINAE 

Trichius  fascia tus 22 

20s 

9  +  Xy 

26;  27;  43 

T.  zonatus 

— 

9  +  Xy 

27 

T.  succinctus 

20s 

10 

13 

Trichiotinus  assimilis 

— 

9  + Xyp 

24;  30 

CETONIINAE 

Euphoria  inda 

20s 

9  +  Xy 

25 

9  + Xyp 

24 

Potosia  cuprea 

20s 

9  +  Xy 

26;  27 

P.  morio. 

— 

9  +  Xy 

27 

Glycyphana  fulvistemma 

20s 

9  +  Xy 

43 

Cetonia  aurata 22 

20s 

9  +  Xy 

26;  27 

Cetonia  roelofsi 

20s 

10 

13 

Epicometis  hirta 

20s 

9  +  Xy 

26;  27 

9  +  Xyp  +  ss 

28 

E.  squalida  Scop. 

20s 

9  + Xyp 

20 

Oxythyrea  funesta 22 

20s 

9  +  Xy 

26;  27 

Clinteria  spilota 

20s 

— 

38 

Coenochilus  trabecula 

— 

9  +  Xyp 

38 

Cremastocheilus  armatus 

20s 

9  + Xyp 

31;  32 

Rhomborrhina  unicolor 

— 

10 

13 

R.  polita 

— 

10 

13 

*'A.  verutus  (ref.  10). 

"'The  minute  y  chromosome  was  overlooked  by  Virkki  (ref.  26). 
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Species  with  classification 

Diploid 

number. 

No.  of 
autosomal 
bivalents 
and  sex 
mechanism. 

Reference 

?  SUBFAMILY 

Allomyrina  dichotoma 

— 

9  +  Xyp 

12 

References 

1.  Agarwal,  U.  1960.  Chromosome  number  and  sex  determining  mech¬ 

anism  in  16  species  of  Indian  Coleoptera.  Curr.  Sci.  29:140. 

2.  Aggarwal,  U.  1962.  Studies  on  the  structure  and  behaviour  of  the  chro¬ 

mosomes  of  five  species  of  Indian  Coleoptera.  Jap.  Jour.  Genet.  37: 57- 
65. 

3.  Behera,  M.  K.,  Dash,  B.  K.  and  Mohanta,  R.  K.  1975.  Studies  on  the 

spermatocytic  chromosomes  of  Adoretus  versutus  Harold  (Coleop¬ 
tera:  Rutelidae).  Proc.  62nd  Ind.  Sci.  Cong.  Pt.  Ill,  134. 

4.  Dasgupta,  J.  1963.  The  cytology  of  Cybister  limbatus.,  Gymnopleurus 

keongii,  Aulacophora  intermedia  and  Alcides  sp.  (Insecta:  Coleop¬ 
tera).  Proc.  Zool.  Soc.  Calcutta  16: 123-134. 

5.  Dasgupta,  J.  1977.  Comparative  cytology  of  seven  families  of  Indian 

Coleoptera.  Nucleus  20:294-301. 

6.  Dua,  P.  and  Kacker,  R.  K.  1975.  Chromosome  numbers  in  ten  species 

of  Coleoptera.  Newsl.  Zool.  Surv.  India.  1: 32-33. 

7.  Dua,  P.  and  Kacker,  R.  K.  1976.  Chromosome  number  in  two  species 

of  Indian  Coleoptera  (Insecta).  Newsl.  Zool.  Surv.  India  2(3):88-89. 

8.  Hayden,  M.  A.  1925.  Karyosphere  formation  and  Synapsis  in  the  beetle, 

Phanaeus.  J.  Morph.  40:261-298. 

9.  Joneja,  M.  G.  1960.  Chromosome  number  and  sex  determining  mech¬ 

anism  in  twenty-five  species  of  Indian  Coleoptera.  Res.  Bull.  Panjab 
Univ.  11: 249-251. 

10.  Kacker,  R.  K.  1970.  Studies  on  chromosomes  of  Indian  Coleoptera  IV. 

In  nine  species  of  family  Scarabaeidae.  The  Nucleus  23:126-131. 

11.  Kacker,  R.  K.  1976.  Studies  on  the  chromosomes  of  Indian  Coleoptera 

VI.  Chromosome  numbers  and  sex-determining  mechanisms  in  15  spe¬ 
cies  of  Coleoptera.  Newsl.  Zool.  Surv.  India.  2:48-49. 

12.  Kudoh,  K.,  Abe,  A.,  Kondoh,  I.,  Saitoh,  N.,  and  Saitoh,  K.  1970.  Some 

cytological  aspects  of  three  species  of  beetles.  Kontyu  38:232-238. 

13.  Kudoh,  K.,  and  Saitoh,  K.  1973.  Chromosome  studies  of  beetles.  VI.  A 

chromosome  survey  of  eleven  species  of  the  family  Scarabaeidae. 
Sci.  Rep.  Hirosaki  Univ.  20:88- 95. 

14.  Lahiri,  M.  and  Manna,  G.  K.  1969.  Chromosome  complement  and 

meiosis  in  nine  species  of  Coleoptera.  Proc.  56th  Ind.  Sci.  Cong.  Pt. 
Ill,  448-449. 

14a.  Makino,  S.  1951.  An  atlas  of  the  chromosome  numbers  in  animals. 
Iowa  State  College  Press,  Ames,  Iowa. 

15.  Manna,  G.  K.  and  Lahiri,  M.  1972.  Chromosome  complement  and 

meiosis  in  forty-six  species  of  Coleoptera.  Chrom.  Inf.  Serv.  23:9-11. 

16.  Purcell,  C.  M.  and  Virkki,  N.  1966.  Two  Trox  Karyotypes  differing 

radically  in  the  location  of  centromeres.  J.  Agri.  Univ.  Puerto  Rico 
50:158-160. 


THE  COLEOPTERISTS  BULLETIN  33(3),  1979 


317 


17.  Saha,  A.  K.  1973.  Chromosome  studies  of  the  Indian  Coleoptera  (In¬ 

dian  beetles)  Cytologia  <38:363-373. 

18.  Saha,  A.  K.  and  Manna,  G.  K.  1971.  Cytological  investigations  of  In¬ 

dian  Coleoptera  insects  (Beetles).  Proc.  58th  Ind.  Sci.  Cong.  Pt.  IV, 

20. 

19.  Salamanna,  G.  1966.  Sui  chromosomi  di  Pentodon  punctatus  Vill., 

Copris  hispanus  L.  e  Geotrupes  intermedius  Costa.  (Coleoptera: 
Scarabaeidae).  Atti  del  VI  Congresso  Nazionale  Italiano  di  Ento- 
mologia,  Padova  (1966)  83-84. 

20.  Salamanna,  G.  1972.  A  spetti  della  cariologia  degli  Scarabaeidae  (Co¬ 

leoptera).  Atti  del  IX  Congresso  Nazionale  Italiano  di  Entomo- 
logia,  Siena.  313-324. 

21.  Sanyal,  M.,  and  Manna,  G.  K.  1970.  A  study  of  germinal  chromosomes 

during  meiosis  in  36  species  of  Coleoptera.  Proc.  57th  Ind.  Sci.  Congr. 
Pt.  Ill,  364. 

22.  Shaffer,  E.  L.  1920.  A  comparative  anatomy  of  the  male  genital  tube 

in  Coleoptera.  Trans.  Ent.  Soc.  Lond.  477-642. 

23.  Smith,  S.  G.  1950.  The  cytotaxonomy  of  Coleoptera.  Can.  Entomol. 

82:58-68. 

24.  Smith,  S.  G.  1953.  Chromosome  numbers  of  Coleoptera.  Heredity  7:31- 

25.  Stevans,  N.  M.  1906.  Studies  in  Spermatogenesis,  II.  Carney.  Inst.  Wash., 

Pub.  no.  36,  Pt.  II.  33-74. 

26.  Virkki,  N.  1951.  Zur  Zytologie  einiger  Scarabaeiden  (Coleoptera).  Ann. 

Zool.  Soc.  ‘Vanamo’  74:1-104. 

27.  Virkki,  N.  1954a.  Weitere  Spermatogenesestudien  an  Skarabaiden  (Co¬ 

leoptera).  Ann.  Acad.  Sci.  Fenn.  A  IV  25: 1-58. 

28.  Virkki,  N.  1954b.  A  Kzessorische  chromosomen  bei  zwei  Kafern,  Epi- 

cometis  hirta  poda  und  Oryctes  nasicornis  L.  (Scarabaeidae).  Ann. 
Acad.  Sci.  Fenn.  A.  IV  26:1-19. 

29.  Virkki,  N.  1959.  Neo-XY  mechanism  in  two  Scarabaeoid  beetles,  Phan- 

aeus  vindex  Ma  1  (Scarabaeidae)  and  Dorsus  parallelipipedus  L.  (Lu- 
canidae)  Hereditas  (1959)  481-484. 

30.  Virkki,  N.  1960.  Cytology  of  some  Nearctic  Scarabs  (Coleoptera,  Scara¬ 

baeidae).  Ann.  Acad.  Sci.  Fenn.  A.  IV  48:1-12. 

31.  Virkki,  N.  1966.  Observation  on  the  spermatogenesis  of  some  Scara¬ 

baeoid  beetles.  J.  Agr.  Univ.  Puerto  Rico,  50:338-341. 

32.  Virkki,  N.  1967.  Chromosome  relationship  in  some  North  American 

Scarabaeoid  beetles  with  special  reference  to  Plecoma  and  Trox.  Can. 
J.  Genet.  Cytol.  9:107-125. 

32a.  Virkki,  N.  Unpublished. 

33.  Yadav,  J.  S.  1973.  Chromosome  number  and  sex  determining  mechanism 

in  fourteen  species  of  Coleoptera.  Curr.  Sci.  42:514. 

33a.  Yadav,  J.  S.  and  Pillai,  R.  K.  1974.  Chromosome  number  and  sex¬ 
determining  in  twenty-eight  species  of  Coleoptera.  C.I.S.  16: 20. 

34.  Yadav,  J.  S.  and  Pillai,  R.  K.  1975.  Chromosomes  of  Rutelinae  I.  Genus 

Anomala  Sam.  (Scarabaeidae:  Coleoptera).  Nucleus  78:158-161. 

35.  Yadav,  J.  S.  and  Pillai,  R.  K.  1976a.  Chromosomes  of  Rutelinae  II. 

Genera  Adorrhinyptia  Arrow  and  Adoretus  Cast  (Scarabaeidae:  Co¬ 
leoptera)  Caryologia  29:69-79. 

36.  Yadav,  J.  S.  and  Pillai,  R.  K.  1976b.  Karyotype  Orthoselection  in  Trox 

(Scarabaeidae:  Coleoptera)  C.I.S.  20:8-9. 

37.  Yadav,  J.  S.  and  Pillai,  R.  K.  1976c.  Karyotypic  studies  on  five  species 

of  Melolonthinae  (Scarabaeidae:  Coleoptera)  Nucleus  79:195-200. 

38.  Yadav,  J.  S.  and  Pillai,  R.  K.  1977a.  Chromosome  studies  on  four  spe¬ 

cies  of  Dynastinae  and  Cetoniinae  (Scarabaeidae:  Coleoptera)  Zoo. 
Anz.  Jena,  798:47-52. 


318 


THE  COLEOPTERISTS  BULLETIN  33(3),  1979 


39.  Yadav,  J.  S.  and  Pillai,  R.  K.  1977b.  Cytological  investigations  on 

seven  species  of  Coprinae  (Scarabaeidae:  Coleoptera).  Caryologia 
30:355-363. 

40.  Yadav,  J.  S.  and  Pillai,  R.  K.  A  comparative  study  of  some  primitive 

Scarabaeid  beetles  with  considerations  on  phylogeny.  Genen  Phae- 
nen  (In  press). 

41.  Yadav,  J.  S.  and  Pillai,  R.  K.  Chromosome  numbers  of  Indian  Coleop¬ 

tera.  Genetica  (In  press). 

42.  Yadav,  J.  S.  and  Malik,  D.  V.  1978.  Chromosomal  studies  in  some 

Scarabid  Beetles.  3rd  All  India  Congr.  Cytol.  Genet.  Hissar  Ab¬ 
stracts)  51. 

43.  Yosida,  T.  1949.  Chromosome  studies  in  the  Coleoptera  IV.  Trans.  Sap¬ 

poro  Nat.  Hist.  Soc.  78:43-48. 


LITERATURE  NOTICES 

Usefulness  of  larval  osmeteria  in  determining  natural  classification  in  Aleocharinae 
(Coleoptera:  Staphylinidae),  by  Ian  Moore.  1978.  Ent.  News  89(9  &  10):245-246. 

A  second  species  of  Rothium,  an  intertidal  beetle  from  the  Gulf  of  California 
(Coleoptera:  Staphylinidae),  by  Ian  Moore.  1978.  The  Pan-Pacific  Entomologist 
54:155-156. 

The  larva  of  Rothium  sonorensis  Moore  &  Legner,  with  a  key  to  the  known  larvae  of 
the  genera  of  the  marine  Bolitocharini  (Coleoptera:  Staphylinidae),  bv  Ian  Moore 
1977.  Psyche  83(3  &  4):262-266. 

Two  new  species  of  Salinamexus  from  western  North  America  (Coleoptera:  Staphv- 
linidae),  by  Ian  Moore.  1978.  Ent.  News  89(2  &  3):  113-115. 

The  larva  of  Platystethus  spiculus  Erichson  (Coleoptera:  Staphylinidae)  and  its 
oiccurrence  in  bovine  feces  in  irrigated  pastures,  bv  E.  F.  Legner  &  Ian  Moore  1977 
Psyche  84(2):  158-164. 

Year-round  survey  of  Staphylinidae  of  a  sandy  beach  in  southern  California  (Col¬ 
eoptera),  by  R.  E.  Orth,  Ian  Moore,  &  T.  W.  Fisher.  1978.  The  Wasmann  Journal  of 
Biology  35(2):  169-195. 

The  importance  of  taxonomy  in  biological  control  as  exemplified  by  rove  beetles, 
by  Ian  Moore  &  E.  F.  Legner.  1978.  Newsletter  of  the  Michigan  Entomological 
Society  23(3  &  4):p  1  &  5. 

The  systematics,  and  geographical  and  ecological  distribution  of  Ptiliopycna,  a 
Nearctic  genus  of  parthenogenetic  featherwing  beetles  (Coleoptera:  Ptiliidae),  by 
H.  S.  Dybas.  1978.  The  Am.  Midland  Naturalist  99(1):83-100. 

Polymorphism  in  featherwing  beetles,  with  a  revision  of  the  genus  Ptinellodes  (Col¬ 
eoptera:  Ptiliidae),  by  H.  S.  Dybas.  1978.  Ann.  Entomol.  Soc.  America  71(5):695-714. 

Arthropods  of  the  Pine  Barrens,  by  H.  P.  Boyd  &  P.  E.  Marucci.  1979.  In  Ecology 
of  the  Pine  Barrens,  edited  by  T.  T.  Forman,  Academic  Press,  Inc.  Chapter  29:505-525. 

The  tiger  beetles  (Coleoptera:  Cicindelidae)  of  New  Jersey  with  special  reference 
to  their  ecological  relationships,  by  H.  P.  Bovd.  1978.  Trans.  Am.  Entomol.  Soc. 
104:191-242. 

A  catalog  of  the  Coleoptera  of  America  North  of  Mexico,  Family:  Platvpodidae, 
by  S.  L.  Wood.  1979.  USDA  Agricultural  Handbook  No.  529-141  (p.  I-X  &  1-5). 


-P.  P.  S. 


THE  COLEOPTERISTS  BULLETIN  33(3),  1979 


319 


SIX  NEW  NEOTROPICAL  SPECIES  OF  AQUATIC  BEETLES 
IN  THE  EPIMETOPUS  COSTATUS  COMPLEX 
(HYDROPHILIDAE:  EPIMETOPINAE) 

Philip  D.  Perkins 

c/o  Department  of  Entomology,  NHB  169,  Smithsonian  Institution, 

Washington,  DC  20560 

Abstract 

Aquatic  beetles  in  the  costatus  Complex  of  Epimetopus  (Hydrophili- 
dae:  Epimetopinae)  are  characterized.  A  lectotype  is  designated  for  E. 
costatus  (LeConte),  and  the  following  new  species  are  described:  E.  puncti- 
pennis  (Texas,  southeastern  Arizona,  northwestern  Mexico),  E.  fisheri 
(southeastern  Arizona,  northwestern  Mexico),  E.  simplex  (Honduras),  E. 
apocinus  (Costa  Rica),  E.  costaricensis  (Costa  Rica),  and  E.  panamensis 
(Panama).  Aedeagi  of  all  species  are  illustrated.  Photomicrographs  of 
E.  punctipennis  are  presented. 


Beetles  of  the  subfamily  Epimetopinae  are  among  the  rarest  and  most 
unusual  of  aquatic  Hydrophilidae.  Contrary  to  the  smooth  dorsal  habitus 
of  most  hydrophilids,  epimetopines  are  very  coarsely  sculptured,  possessing 
granules,  tubercles,  costae,  and  curious  cuticular  elongations.  Only  19 
species  and  2  genera  are  currently  known  for  the  subfamily.  These  species 
are  found  in  India  (3),  Ceylon  (1),  Ivory  Coast  (2),  Brazil  (7),  Bolivia  (2), 
Argentina  (1),  Colombia  (1),  and  southwestern  United  States  (2).  Species 
from  India  and  Africa  have  the  procoxal  cavities  open  behind  and  comprise 
the  genus  Eumetopus  J.  Balfour-Browne,  whereas  all  New  World  species 
have  closed  procoxal  cavities  and  comprise  the  genus  Epimetopus  Lacor- 
daire  (J.  Balfour-Browne,  1949).  Species  in  both  genera  may  have  costate 
and/or  tuberculate  elytra  (Deleve  1967;  Rocha  1969). 

The  costatus  Complex 

Species  in  this  complex  are  externally  quite  similar,  generally  of  small 
size  (1.55-1.90  mm),  with  pronotum  and  elytra  rufescent,  the  head  black. 
Shape  of  the  laterally  produced  pronotal  lobes,  a  taxonomically  signifi¬ 
cant  region  well  developed  and  structurally  diverse  in  other  species  of 
the  genus  (see  figures  in  Rocha  1969),  varies  insignificantly,  if  at  all,  be¬ 
tween  costatus  Complex  species  (e.g.,  Fig.  8).  Variation  is  seen  in  elytral 
sculpture,  involving  development  of  punctures  and  longitudinally  elon¬ 
gate  “granules”.  All  costatus  Complex  species  have  four  costae  on  each 
elytron  (one  sutural).  Between  the  costae  may  be  found  two  rows  of  punc¬ 
tures  (as  in  E.  punctipennis,  E.  fisheri,  and  E.  simplex ),  or  two  rows  of 
elongate  granules  (as  in  E.  costatus,  E.  costaricensis,  E.  apocinus,  and 
E.  panamensis).  The  serial  punctures  of  E.  punctipennis  and  E.  fisheri  are 
joined  one  to  the  other  by  a  tiny  darkened  (non-elevated)  area  which 
probably  represents  the  homologue  of  the  elongate  granules  seen  in  other 
species;  these  structures  are  possibly  derived  from  the  setal  base  seen  in 
other  genera  of  Hydrophilidae  ( costatus  Complex  species  lack  apparent 
elytral  setae).  W7ithin  these  two  elytral  types,  however,  external  similarity 
is  great;  reliable  determinations  must  be  based  upon  aedeagal  form  (Fig- 
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0.2  mm 


Figs.  1-7,  Epimetopus  aedeagi,  holotypes  and  lectotype:  1,  costatus  (lec- 
totype);  2,  apocinus;  3,  fisheri ;  4,  simplex',  5,  panamensis;  6,  costaricensis; 
7 , punctipennis. 


ures  1-7).  The  costatus  Complex  consists  of  E.  costatus  (LeConte)  (1874), 
E.  hintoni  J.  Balfour-Browne  (1949)  (Bolivia),  and  the  six  new  species 
described  below.  Currently  available  data  are  insufficient  to  permit  phy- 
logeny  reconstruction  for  this  lineage. 

Epimetopus  costatus  (LeConte) 

(Figure  1) 

Sepidulum  costatum  LeConte,  1874:48.  (Lectotype  male  deposited  in  MCZ, 
herein  designated;  type-locality:  “Texas”).— J.  Balfour-Browne,  1949:14. 
-A.  A.  Rocha,  1969:175. 

Diagnosis.  Aedeagal  form  (Fig.  1)  must  be  used  to  reliably  distinguish 
E.  costatus  from  other  members  of  the  costatus  Complex  which  have  the 
intercostal  areas  of  the  elytra  with  two  rows  of  elongate  granules. 

Description.  Length  (excluding  head)  1.88  mm;  width  0.92  mm.  Color  rufescent  ex¬ 
cept  head  black.  Head  granulate,  deflexed;  labrum  shiny;  eye  with  canthus  incom¬ 
plete.  Pronotum  0.64  mm  long,  0.68  mm  wide,  granulate,  lateral  areas  moderately 
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produced;  disc  with  subrhomboidal  relief,  anterior  of  which  is  slightly  elongate,  non- 
granulate,  and  minutely  canaliculate.  Elytra  1.24  X  0.92  mm;  each  elytron  with 
four  costae  (one  sutural);  3rd  costa  (from  suture)  interrupted  in  anterior  1/4;  area 
between  lateral  elytral  margin  and  4th  costa  with  a  callus  slightly  smaller  than 
humeral  callus;  intercostal  areas  each  with  two  rows  of  weakly  developed  punc¬ 
tures  which  are  longitudinally  linked  by  more  apparent  elongate  granules. 

Variation.  Some  specimens  lack  elytral  punctures,  the  elongate 
granules  being  well  developed  in  these  specimens.  Females  average 
slightly  larger  in  body  size  than  males. 

Distribution.  Other  than  the  syntype-series,  I  have  seen  only  a  single 
male  with  the  following  data:  Arkansas,  Newton  Co.,  Jasper,  rich  creek 
bottom,  21-VIII-1948,  W.  Nutting  &  F.  Werner  (PDP).  LeConte  (1949),  in  the 
original  description,  does  not  indicate  where  within  Texas  the  type-series 
was  collected;  the  specimens  are  simply  labelled  “Tex.”. 

Remarks.  The  syntype-series  of  E.  costatus  (LeConte)  in  the  Museum  of 
Comparative  Zoology  consists  of  six  specimens,  the  second  and  sixth  of 
which  are  males;  upon  dissection  these  males  were  found  to  have  the  same 
aedeagal  form.  The  second  specimen  has  been  labelled  the  lectotype,  and 
its  aedeagus  has  been  illustrated  (Fig.  1). 

Epimetopus punctipennis  Perkins,  new  species 

(Figures  7-10) 

TYPE-DATA:  Holotype  (male).  Mexico,  Sonora,  Rio  Cuchujaqui,  seven 
miles  SE  of  Alamos,  25-X-1972,  E.  M.  Fisher.  Deposited  in  the  National 
Museum  of  Natural  History,  Smithsonian  Institution. 

Paratypes  (41  males).  Mexico;  Sonora:  Same  data  as  holotype  (5 
USNM;  2  CAS;  2  MCZ;  2  EMF;  4  PDP).  Ten  miles  E.  Navajoa,  13-VIII- 
59,  Nutting  &  Werner  (1  UAZ).  Seven  miles  W.  Alamos,  26-XI-60,  F.  Werner 
(1  UAZ).  United  States:  Arizona:  Pima  Co.:  Tanque  Verde,  23-XI-58,  Wer¬ 
ner  &  Adachi  (5  CAS;  6  UAZ;  2  USNM;  2  PDP).  Texas:  Blanco  Co.:  Cypress 
Mills,  no  date  or  collr.  (2  USNM;  2  PDP).  McCulloch  Co.:  16  miles  S. 
Brady  on  San  Saba  River,  13- VI-63,  D.  C.  &  K.  A.  Rentz  (1  CAS).  “Tex.”, 
no  date  or  collr.  (4  USNM). 

Diagnosis.  Aedeagal  form  (Fig.  7)  must  be  used  to  reliably  distinguish 
E.  punctipennis  from  other  costatus  Complex  species  which  have  two  rows  of 
punctures  between  the  elytral  costae. 

Description.  Length  (excluding  head)  1.64  mm;  width  0.76  mm.  Head  granulate, 
deflexed;  labrum  shiny;  eye  with  canthus  incomplete.  Pronotum  0.60  mm  long,  0.60 
mm  wide,  granulate,  lateral  areas  moderately  produced;  disc  with  subrhomboidal 
relief,  anterior  angle  of  which  is  slightly  elongate,  non-granulate,  and  minutely 
canaliculate.  Elytra  1.04  X  0.76  mm;  each  elytron  with  four  costae  (one  sutural); 
3rd  costa  (from  suture)  interrupted  in  anterior  1/4;  area  between  lateral  elytral 
margin  and  4th  costa  with  a  callus  smaller  than  humeral  callus;  intercostal  areas 
each  with  two  rows  of  well  developed  punctures,  interstices  between  punctures  of  a 
row  and  between  punctures  of  adjacent  rows  about  1/2  puncture  diameter. 

Variation.  Some  specimens  have  the  elytral  punctures  separated  by 
only  1/3  the  diameter  of  a  puncture;  in  other  specimens  as  much  as  punc¬ 
ture  diameter.  Females  average  slightly  larger  in  body  size  than  males. 
Aedeagi  of  specimens  from  Cypress  Mills,  Texas  are  rather  distinct  from 
those  of  specimens  from  the  type-locality,  the  former  being  longer  (0.48  vs 
0.58  mm),  more  heavily  sclerotized  and  having  the  parameres  less  divergent 
from  base  to  apex.  Aedeagi  of  specimens  from  Tanque  Verde,  Arizona,  how- 
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Figs.  8-10,  Epimetopus  punctipennis,  photomicrographs:  8,  prothorax  and 
head,  lateral  view  (90x  );  9,  Mesosternum  (190 X  );  10,  Metasternum  (190X  ). 


ever,  are  almost  exactly  intermediate  in  these  features  (0.52  mm  long),  in¬ 
dicating  that  these  are  clinal  and  not  specific  differences.  Specimens  from 
Texas  are  also  larger  in  respect  to  external  size  than  specimens  from  Ari¬ 
zona  or  Mexico. 

Distribution.  Currently  known  from  central  Texas,  southern  Arizona 
and  northwestern  Mexico. 

Etymology.  Latin ,  punctipennis,  in  reference  to  the  punctate  elytra. 

Epimetopus  fisheri  Perkins,  new  species 
(Figure  3) 

TYPE-DATA:  Holotype  (male).  Mexico,  Sonora,  Rio  Cuchujaqui,  seven 
miles  SE  of  Alamos,  25-X-1972,  E.  M.  Fisher.  Deposited  in  the  National 
Museum  of  Natural  History,  Smithsonian  Institution. 

Para  types  (21  males).  Mexico:  Sonora:  Same  data  as  holotype  (4 
USNM,  2  CAS;  2  MCZ;  2  EMF;  2  PDP).  Five  miles  WT.  Alamos,  black  light 
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trap,  14-VIII-59,  W.  L.  Nutting  and  F.  G.  Werner  (4  UAZ;  2  USNM;  2  PDP). 
Alamos,  12-VIII-60,  Arnaud,  Ross  and  Rentz  (1  CAS). 

Diagnosis.  Aedeagal  form  (Fig.  3)  must  be  used  to  reliably  distinguish 
E.  fisheri  from  other  species  of  the  costatus  Complex  which  also  have  the 
elytral  costae  separated  by  two  rows  of  punctures. 

Description.  Length  (excluding  head)  1.80  mm;  width  0.88  mm.  Color  rufescent 
except  head  black.  Head  granulate,  deflexed;  labrum  shiny;  eye  with  canthus  in¬ 
complete.  Pronotum  0.64  mm  long  and  wide,  granulate,  lateral  areas  moderately 
produced,  disc  with  subrhomboidal  relief,  anterior  of  which  is  elongate,  non-granu- 
late,  and  minutely  canaliculate.  Elytra  1.16  X  0.88  mm;  each  elytron  with  four 
costae  (one  sutural),  3rd  costa  (from  suture)  interrupted  in  anterior  1/4;  area  between 
lateral  elytral  margin  and  4th  costa  with  a  callus  smaller  than  humeral  callus; 
intercostal  areas  each  with  two  rows  of  punctures  which  are  separated  by  about  1/2 
puncture  diameter. 

Variation.  Separation  of  elytral  punctures  varies  from  1/3  to  equal 
puncture  diameter.  Some  specimens  have  punctures  in  rows  and  those  of 
adjacent  rows  equally  separated;  many  specimens,  especially  those  from 
Arizona,  have  the  rows  of  punctures  more  widely  separated  than  the  dis¬ 
tance  separating  the  punctures  of  a  row.  Females  average  slightly  larger  in 
body  size  than  males. 

Distribution.  Currently  known  from  southeastern  Arizona  and  north¬ 
western  Mexico. 

Etymology.  I  am  pleased  to  dedicate  this  new  species  to  my  friend  and 
colleague,  Eric  M.  Fisher,  who  collected  the  type-series. 

Epimetopus  simplex  Perkins,  new  species 

(Figure  4) 

TYPE-DATA:  Holotype  (male  unique).  Honduras  (found  in  banana 
debris  at  Galveston,  Texas).  Deposited  in  the  National  Museum  of  Natural 
History,  Smithsonian  Institution. 

Diagnosis.  Aedeagal  form  (Fig.  4)  must  be  used  to  reliably  distinguish 
E.  simplex  from  other  species  of  the  costatus  Complex  which  have  two  rows 
of  punctures  between  the  elytral  costae. 

Description.  Length  (excluding  head)  1.56  mm;  width  0.76  mm.  Elytra  rufescent, 
pronotum  brown,  head  black.  Head  granulate,  deflexed;  labrum  shiny;  eye  with 
canthus  incomplete.  Pronotum  0.52  mm  long,  0.56  mm  wide,  granulate,  lateral  areas 
moderately  produced;  disc  with  subrhomboidal  relief,  anterior  of  which  is  slightly 
elongate,  non-granulate,  and  minutely  canaliculate.  Elytra  1.24  X  0.92  mm;  each 
elytron  with  four  costae  (one  sutural);  3rd  costa  (from  suture)  interrupted  in  an¬ 
terior  1/4;  area  between  lateral  elytral  margin  and  4th  costa  with  a  callus  smaller 
than  humeral  callus;  intercostal  areas  each  with  two  rows  of  punctures,  punctures 
separated  by  about  puncture  diameter. 

Distribution.  Currently  known  only  from  the  type-locality. 

Etymology.  Latin,  simplex,  in  reference  to  the  simple  aedeagus. 

Epimetopus  apocinus  Perkins,  new  species 

(Figure  2) 

TYPE-DATA:  Holotype  (male).  Costa  Rica,  Hamburgfarm,  Reventa- 
zon,  Ebene  Limon,  auf  sandbank,  2-II- 1935,  F.  Nevermann.  Deposited  in  the 
National  Museum  of  Natural  History,  Smithsonian  Institution. 

Paratypes  (2  males).  Costa  Rica:  Same  data  as  holotype  (1  USNM). 
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Lola  nr.  Matina,  11-III-65,  S.  S.  &  W.  D.  Duckworth  (1  USNM). 

Diagnosis.  Aedeagal  form  (Fig.  2)  must  be  used  to  distinguish  E.  apocinus 
from  other  species  of  the  costatus  Complex  which  have  the  elytral  costae 
separated  by  two  rows  of  elongate  granules. 

Description.  Length  (excluding  head)  1.64  mm;  width  0.80  mm.  Color  rufescent 
except  head  black.  Head  granulate,  deflexed;  labrum  shiny;  eye  with  canthus  incom¬ 
plete.  Pronotum  0.56  mm  long,  0.60  mm  wide,  granulate,  lateral  areas  moderately 
produced;  disc  with  subrhomboidal  relief,  anterior  angle  of  which  is  elongate,  non- 
granulate  and  canaliculate.  Elytra  1.80  X  0.80  mm;  each  elytron  with  four  costae 
(one  sutural);  3rd  costa  (from  suture)  interrupted  in  anterior  1/4;  area  between  lat¬ 
eral  margin  and  4th  costa  with  a  callus  smaller  than  humeral  callus;  intercostal 
areas  each  with  two  rows  of  weakly  elevated,  elongate  granules. 

Variation.  No  significant  variation  was  seen  in  the  few  specimens  studied. 

Distribution.  Currently  known  only  from  Costa  Rica. 

Etymology.  Greek,  apokinos,  a  comic  dance.  The  aedeagal  form  is  sug¬ 
gestive  of  a  dancer  with  hands  held  above  head. 


Epimetopus  costaricensis  Perkins,  new  species 

(Figure  6) 

TYPE-DATA:  Holotype  (male).  Costa  Rica,  Hamburgfarm,  Revent- 
azon,  Ebene  Limon,  auf  sandbank,  2-II- 1933,  F.  Nevermann.  Deposited  in 
the  National  Museum  of  Natural  History,  Smithsonian  Institution. 

Paratypes  (2  males).  Same  data  as  holotype,  except  “am  licht”,  1-XI- 
1934  (2  USNM). 

Diagnosis.  Aedeagal  form  (Fig.  6)  must  be  used  to  reliably  distinguish 
E.  costaricensis  from  other  costatus  Complex  species  which  have  the  elytral 
costae  separated  by  two  rows  of  elongate  granules. 

Description.  Length  (excluding  head)  1.56  mm;  width  0.80  mm.  Color  rufescent 
except  head  black.  Head  granulate,  deflexed;  labrum  shiny;  eye  with  canthus  incom¬ 
plete.  Pronotum  0.52  mm  long,  0.54  mm  wide,  granulate,  lateral  areas  moderately 
produced;  disc  with  subrhomboidal  relief,  anterior  angle  of  which  is  elongate,  non- 
granulate,  and  canaliculate.  Elytra  1.04  X  0.80  mm;  each  elytron  with  four  costae 
(one  sutural);  3rd  costa  (from  suture)  interrupted  in  anterior  1/4;  area  between  lat¬ 
eral  elytral  margin  and  4th  costa  with  a  callus  slightly  smaller  than  humeral 
callus;  intercostal  areas  each  with  two  rows  of  very  weakly  impressed  punctures 
which  are  linked  one  to  the  other  by  more  apparent,  elongate  granules. 

Variation.  No  significant  variation  was  seen  in  the  few  specimens  studied. 

Distribution.  Currently  known  only  from  Costa  Rica. 

Etymology.  Latin,  costaricensis,  in  reference  to  the  known  distribution. 


Epimetopus panamensis  Perkins,  new  species 

(Figure  5) 

TYPE-DATA:  Holotype  (male  unique).  Panama,  Canal  Zone,  Barro 
Colorado,  30-11-1945,  Zetek.  Deposited  in  the  National  Museum  of  Natural 
History,  Smithsonian  Institution. 

Diagnosis.  Distinguished  from  other  costatus  Complex  species  which 
have  the  elytral  costae  separated  by  two  rows  of  elongate  granules,  bv  the 
rather  broad  form  (1.76  X  0.96  mm),  dark  brown  color  of  pronotum  and 
elytra,  and  by  the  aedeagal  form  (Fig.  5). 

Description.  Length  (excluding  head)  1.76  mm;  width  0.96  mm.  Color  of  pronotum 
and  elytra  dark  brown,  head  black.  Head  granulate,  deflexed;  labrum  shiny;  eye 
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with  canthus  incomplete.  Pronotum  0.60  mm  long,  0.64  mm  wide,  granulate,  lateral 
areas  moderately  produced;  disc  with  subrhomboidal  relief,  anterior  angle  of  which 
is  elongate,  non-granulate  and  canaliculate.  Elytra  1.16  X  0.96  mm;  each  elytron 
with  four  costae  (one  sutural);  3rd  costa  (from  suture)  interrupted  in  anterior  1/4; 
area  between  lateral  elytral  margin  and  4th  costa  with  a  callus  slightly  smaller 
than  humeral  callus;  intercostal  areas  each  with  two  rows  of  very  weakly  developed 
punctures  which  are  longitudinally  linked  by  more  apparent,  elongate  granules. 

Distribution.  Currently  known  only  from  the  type-locality  in  Panama. 

Etymology.  Latin, panamensis,  in  reference  to  the  known  distribution. 
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NATURAL  HISTORY  NOTES 

On  Some  Coleoptera  in  Fungus- Infested  Conifers  (Melandryidae,  Cephaloidae).- 
In  the  course  of  investigations  of  the  insect  fauna  of  dead  conifers  in  western  Wash¬ 
ington  original  observations  were  made  on  the  host  material  of  several  beetles. 


Melandryidae 

Zilora  hispida  LeConte.  This  species  has  been  taken  under  bark  of  Tsuga  hetero- 
phylla  (Raf.)  Sarg  (Clark  1956).  In  western  Washington  2  groups  of  Z.  hispida  were 
found  breeding  under  bark  of  Pseudotsuga  menziesii  (Mirb.)  Franco,  and  one  group 
under  bark  of  T.  heterophylla.  The  trees  were  in  dense  shade,  and  in  each  case  the 
surface  of  the  bark  where  the  larvae,  pupae,  and  adults  were  found  was  covered 
with  sporophores  of  Polyporus  abietinus  Dicks,  ex  Fr.;  mycelia  were  abundant  in  the 
subcortical  area.  Two  larvae  in  P.  menziesii  had  been  parasitized  by  Diospilus  u  ash- 
ingtonensis  (Rohwer).  All  specimens  were  taken  in  winter. 

Prothalpia  holmbergi  Mannerheim.  Hosts  of  this  species  are  apparently  not 
known.  During  the  present  study  a  group  of  about  12  larvae,  pupae  and  adults 
were  found  in  late  fall  in  a  1.5  cm  branch  of  P.  menziesii.  The  branch  was  resting  on 
the  ground  in  dense  shade;  the  wood  was  firm,  although  extensively  invaded  by  fungus. 
A  second  group  of  4  larvae  and  1  adult  were  found  in  winter  in  a  suppressed,  dry, 
partially  rotten  branch  of  Pinus  contorta  Dougl.  still  attached  to  the  tree.  About  50 

adults  were  taken  on  sticky  traps  on  logs  of  P.  menziesii  between  13  April  and  28 
July,  1972.  K 

Anaspis  olympiae  Hatch.  Two  adult  A.  olympiae  were  found  overwintering  in  their 
pupal  cells  in  a  shaded,  standing,  partially  rotten  5  cm  stump  of  P.  menziesii. 


Cephaloidae 

Cephaloon  pacificum  Van  Dyke.  Larvae  of  C.  pacificum  are  reported  from  conifer 
logs  (Peterson  1950),  but  apparently  nothing  else  is  known  about  this  common 
species.  Mature  larvae,  pupae,  and  teneral  adults  were  found  during  May  in  an  8  cm 
partially  rotten  top  of  P.  menziesii-,  it  is  not  known  whether  the  top  had  broken  off 
before  it  was  infested.  The  insects  were  in  cells  lined  with  a  black  fungus  super¬ 
ficially  resembling  those  of  ambrosia  beetles.  A  single  adult  was  reared  from  a 
larva  taken  from  a  gallery  (not  lined  with  fungus)  in  a  bolt  of  P.  menziesii-, 
the  bolt  had  probably  been  cut  3  years  previously.  About  150  adult  C.  pacificum 
were  taken  in  1972  on  sticky  traps  on  recently  cut  P.  menziesii  from  early  June 
through  mid- July,  with  a  peak  of  captures  in  mid -June. 
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A  NEW  SPECIES  OF  AGRILUS  (COLEOPTERA: 
BUPRESTIDAE)  SIMILAR  TO  AGRILUS  OMECATLI 
OCCURRING  ON  SHRUBBY  BLUE  SALVIA 
(SALVIA  BALLOTAEFLORA  BENTH.:  LABIATAE) 


Gary  V.  Manley1 
Abstract 

A  new  species,  Agrilus  salviaphilos,  collected  from  Shrubby  Blue  Salvia 
( Salvia  ballotaeflora  Benth.)  is  described  from  South  Texas. 


A  new  buprestid,  Agrilus  salviaphilos,  is  described.  The  species  is  similar 
to  Agrilus  omecatli  Fisher  in  general  appearance,  but  on  comparison  with 
the  type  female  significant  morphological  differences  were  observed  to 
justify  establishment  of  a  new  species. 

Agrilus  salviaphilos  Manley,  new  species 
(Figures  1-2) 

Holotype  male.  Robust,  moderately  elongate,  dorsum  dark  brown,  moderately 
shining  with  vague  purplish  reflection  on  elytra,  pronotum  with  vague  aeneous  re¬ 
flection,  beneath  similar  in  color  to  pronotum,  but  more  shining.  HEAD  with  the 
front  broad,  subequal  in  width  at  top  and  bottom  anteriorly,  with  a  deep  median 
triangularly-shaped  depression  above  middle,  base  of  triangle  at  middle  of  frons 
with  a  slight  longitudinal  groove  on  the  occiput,  a  second  smaller  depression  on 
epistoma;  sides  straight;  surface  irregularly  rugose,  feebly  granulose,  and  sparsely 
clothed  with  short,  recumbent  whitish  pubescence,  epistoma  transverse,  depressed 
between  antennae,  feebly,  broadly  arcuately  emarginate  in  front.  Antenna  short, 
serrate  from  fifth  joint,  outer  joints  about  as  wide  as  long,  broadly  oblong  and  more 
acutely  rounded  ventrally  than  above.  PRONOTUM  slightly  wider  than  long, 
base  and  apex  about  equal  in  width,  and  widest  at  apical  third,  sides  arcuately 
rounded  from  apical  angles  to  behind  middle,  then  sinuate  to  posterior  angles;  when 
viewed  laterally  the  marginal  and  submarginal  carinae  feebly  sinuate,  separated 
throughout  their  entire  length;  anterior  margin  feebly  sinuate  with  a  broadly  rounded 
median  lobe,  slightly  truncated;  base  transverse  on  each  side,  median  lobe  feebly 
produced  and  broadly  rounded;  disk  strongly  convex,  feebly  depressed  near  middle 
and  at  sides  posteriorly,  with  small  median  depression  near  anterior  margin,  pre- 
humeral  carina  very  feebly  indicated  with  a  small  knoll  anterior  to  the  prehumeral 
carina  but  behind  the  transverse  mid  line;  surface  finely  irregularly  rugose,  finely 
punctuate  between  the  rugae,  sparsely  clothed  with  short,  recumbent,  white  hairs. 
SCUTELLUM  not  transversely  carinate,  but  with  the  anterior  margin  strongly  de¬ 
flected.  ELYTRA  broadly  constricted  at  middle,  broadly  expanded  behind  middle, 
then  obliquely  narrowed  to  the  tips,  which  are  each  narrowly  rounded,  not  distinctly 
dentate;  surface  broadly  flattened  along  internal  margins,  densely,  finely  rugose, 
sparsely,  uniformly  clothed  with  short  recumbent,  white  hairs,  more  dense  in  basal 
pits.  ABDOMEN  narrowly  exposed  above,  strongly  convex  beneath,  surface  finely 
transversely  rugose,  rather  densely,  clothed  with  short,  recumbent,  white  hairs,  more 
dense  on  metasternal,  epineron,  and  lateral  side  of  1st  abdominal  segment.  Pro¬ 
sternum  coarsely  rugose,  uniformly  clothed  with  recumbent,  white  hairs;  prosternal 
lobe  broadly,  vaguely  emarginate  in  front;  prosternal  process  broad,  sides  parallel. 


1  Standard  Fruit  Company— Honduras,  Box  397,  Gulfport,  MS  39501. 
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Fig.  1,  Male  genitalia  of  Agrilus  salviaphilos,  dorsal  (left) 
(right)  views. 


and  ventral 


Fig.  2,  Male  of  Agrilus  salviaphilos. 
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TABLE  1.  Comparison  of  Characters  Between  Agrilus  omecatli  and  A.  sal- 
viaphilos. 


Character 

Agrilus  omecatli 

Agrilus  salviaphilos 

Front  of  Head 

Pit  in  front  of  head  sulciform 
extending  nearly  to  epistoma. 
Epistoma  flat  or  slightly  de¬ 
pressed  and  transverse  between 
antenna. 

Pit  in  front  of  head  tri¬ 
gonal,  base  resting  near 
middle  of  frons.  Epistoma 
with  deep  pit  between  an¬ 
tenna.  Upper  margin 
reflected. 

Pronotum 

Transverse,  coarsely  rugose  on 
disk,  ridges  posteriorly  gradually 
sloping  with  transverse  imbri¬ 
cate  striga,  anterior  edge  steep, 
vertical.  Front  margin  with 
lobe  evenly  broadly  rounded, 
strongly  produced.  Lateral 
margins  sharply  defined  from 
above. 

Transverse  rugosa  on  disk 
more  rivose,  posterior  and 
anterior  slope  subequal, 
vertical,  lacking  striga. 

Front  margin  with  median 
lobe  less  strongly  pro¬ 
duced  and  broadly  rounded. 
Lateral  margins  less 
sharply  defined  and  not  as 
obvious  from  above. 

Scutellum 

Anterior  portion  rectangular, 
lateral  margins  transverse; 
surface  with  reticulated 
ridges,  spaces  between  ridges 
imbricate;  width  25%  greater 
than  length 

Anterior  portion  with  lat¬ 
eral  margins  more 
rounded,  surface  without 
reticulated  ridges,  with 
distinct  pits.  Length  and 
width  subequal. 

Elytra 

Length  3.0  times  the  width  at 
humeral  angles  (n  =  1) 

Length  2.7  to  2.8  times 
the  width  (X  =  2.77). 

(n  =  12) 

Color 

Dorsal  surface  uniformly 
brownish  cupreous  with  a  vague 
aeneous  reflection 

Dorsal  surface  slightly 
deeper  brown,  elytra  usu¬ 
ally  with  slight  purplish 
reflection. 

Posterior  coxae  with  the  posterior  margin  feebly  sinuate  and  the  exterior  angle  only 
slightly  prolonged. 

Allotype  female.  Similar  to  male.  No  significant  differences  were  observed  be¬ 
tween  males  and  females  of  this  species. 

Types :  Holotype  male :  Texas:  Frio  County,  3  miles  south  of  Moore,  V-3-1976. 
Gary  V.  Manley,  sweeping  Shrubby  Blue  Salvia  ( Salvia  ballotaeflora  Benth.: 
Labiatae)  (USNM).  Allotype  female :  Collected  V-6-1976  from  same  host  and  locality 
as  type.  (USNM).  Paratypes :  Twenty  two  specimens  collected  from  Frio  County, 
Texas  between  April  23  and  May  6,  1976.  All  specimens  were  collected  from  Shrubby 
Blue  Salvia.  Paratypes  deposited  in  the  following  collections;  Texas  A  &  M  Uni¬ 
versity,  S.  G.  Wellso,  G.  H.  Nelson,  R.  Westcott,  and  GVM. 

This  species  keys  in  Fisher  (1928)  to  A.  olentangyi  (pronotum  with  pre- 
humeral  carinae)  or  A.  imbellis  (pronotum  without  prehumeral  carinae) 
but  is  readily  separated  by  its  much  larger  size  and  shape  of  the  male  geni¬ 
talia.  This  species  is  very  similar  to  A.  omecatli  Fisher  but  is  separated  by 
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characters  presented  in  Table  I.  A.  omecatli  is  known  from  only  a  unique 
female  so  male  genitalia  could  not  be  compared. 

Acknowledgment :  I  thank  John  M.  Kingsolver  (Science  and  Education 
Administration,  USDA)  for  making  the  type  of  A.  omecatli  available  and 
S.  G.  Wellso  (Department  of  Entomology,  Michigan  State  University)  for 
helpful  suggestions.  Illustrations  were  done  by  Marian  Mahler. 
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A  NEW  SPECIES  OF  PHYLLOBROTICA  CHEVROLAT 
(COLEOPTERA:  CHRYSOMELIDAE)  FROM  THE  PRAIRIES 

OF  SOUTHWESTERN  MISSOURI1 

Edward  G.  Riley 

Department  of  Entomology,  University  of  Missouri,  Columbia,  MO  65211 

Abstract 

A  new  species,  Phyllobrotica  physostegiae  (Coleoptera:  Chrysomelidae) 
is  described  and  illustrated.  This  beetle  feeds  on  Physostegia  angustifolia 
Fernald,  a  mint  (Labiatae)  found  on  the  prairies  of  southwestern  Missouri. 


As  part  of  a  continuing  Missouri  leaf  beetle  survey,  the  author  under¬ 
took  a  3  day  collecting  trip  during  June,  1978  through  several  counties  of 
the  unglaciated  prairie  region  of  southwestern  Missouri.  A  special  effort  was 
made  to  locate  a  large  Phyllobrotica  species,  which  a  year  earlier  was 
observed  by  Rev.  James  M.  Sullivan  on  Physostegia  angustifolia  Fernald 
(Labiatae)  in  4  southwestern  Missouri  counties.  Eighty-three  specimens 
were  collected  from  the  Physostegia  and  by  sweeping  prairie  habitat  where 
the  plant  was  growing.  These  specimens  are  conspecific  with  3  others  col¬ 
lected  earlier  by  Sullivan  and  4  others  found  in  the  University  of  Missouri 
Research  Museum.  The  latter  7  were  recorded  by  Riley  and  Enns  (in  press) 
as  Phyllobrotica  antennata  Schaeffer.  Using  the  key  to  the  North  American 
Phyllobrotica  by  Wilcox  (1965),  the  beetles  will  key-out  to  P.  antennata, 
but  with  apparent  discrepancies.  After  consulting  Schaeffer’s  (1932)  original 
description  and  examining  the  holotype  of  P.  antennata,  the  Missouri 
specimens  were  determined  to  represent  a  new  species  which  is  described 
below. 

Phyllobrotica  physostegiae  Riley,  new  species 

(Fig.  1) 

Male  Holotype:  Elongate,  subparallel.  Head,  pronotum,  and  venter  entirely 
yellow-orange;  antennae  yellow-orange  with  outer  surfaces  of  segments  2-7  (with 
antennae  held  alongside  body)  darkened;  tarsi  and  apical  2/3  of  tibiae  black;  elytra 
with  broad  median  black  vittae  not  reaching  apex,  margins  and  suture  yellow- 
orange.  Head  alutaceous,  sides  tapering  inwards  behind  eyes.  Frons  inflated  and 
projecting,  medially  with  a  narrow  impressed  longitudinal  line  extending  to  shallow 
depression  on  vertex,  each  side  of  depressed  vertex  with  vague  transverse  impressions. 
Antennal  sockets  large,  2/3  as  wide  as  aye.  Eyes  appearing  small  compared  to 
head.  Antennae  long  extending  nearly  to  apical  1/4  of  elytra.  First  segment  strongly 
inflated,  punctate,  and  alutaceous.  Remaining  segments  laterally  compressed. 
Fourth  segment  as  long  as  2nd  and  3rd  combined.  Segments  3-7  becoming  shorter 
and  slightly  more  serrate,  distal  3  segments  rounded.  Pronotum  alutaceous,  slightly 
wider  than  long,  anterior  width  equal  to  that  of  head  and  slightly  greater  than 
posterior  width.  Sides  nearly  straight,  faintly  sinuate  before  hind  angles.  Hind  angles 
rounded,  anterior  and  posterior  margins  faintly  sinuate.  Marginal  bead  distinct  on 


'Contribution  from  the  Missouri  Agricultural  Experiment  Station,  Entomology  Research 
Museum,  Journal  Series  No.  8302. 
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Fig.  1.  Holotype,  Phyllobrotica  physostegiae  n.  sp.,  habitus  and  aedea- 
gus. 

lateral  and  hind  margins.  Disc  with  vague  impressions.  Scutellum  broadly  rounded, 
subtruncate,  alutaceous.  Elytral  sides  nearly  parallel,  strongly  alutaceous, 
vaguely  punctate  with  minute  punctures,  a  few  sparse  setae  present  near  apex.  Bases 
of  elytra  with  umbones  distinct,  wider  than  base  of  pronotum.  Abdomen  with  surface 
finely  reticulate,  clothed  with  sparse  pubescence,  apical  stemite  truncate  posteriorly 
and  sinuate  inward  forming  a  small,  narrow,  shallowly  impressed  triangular  area. 
Aedeagus  tapering  to  acute,  drawn-out  tip,  strongly  constricted  before  basal  piece, 
evenly  curved  in  lateral  view.  Orifice  small,  located  near  tip.  Endophallus  with 
minute  granules  difficult  to  see  near  orifice,  however,  appearing  dense  and  dark 
in  basal  piece  where  endophallus  appears  to  be  coiled  or  folded.  Hind  femur  in 
middle  armed  ventrally  with  large  blunt  tooth.  Hind  tibiae  evenly  arcuate.  Tarsi 
with  1st  segment  as  long  as  2nd  and  3rd  combined.  Length:  7.6  mm.  Humeral  width: 
2.7  mm. 
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Holotype,  Male,  USNM  type  no.  76065. 

Type-locality:  Missouri,  Dade  County,  Niawathe  Prairie,  10  mi.  N.  Lockwood, 
June  12,  1978  (E.  G.  Riley)  on  Physostegia  angustifolia. 

Female:  Considerable  sexual  dimorphism  exists  in  this  species.  In  the  female  the 
frontal  region  between  the  eyes  and  antennae  is  much  less  developed  and  the  1st 
antennal  segment  is  only  vaguely  inflated.  The  distal  segments  of  the  antennae  are 
not  dilated  as  those  of  the  males  (Fig.  2).  The  antennae,  except  for  the  posterior 
portions  of  segments  1-4,  are  entirely  dark.  The  hind  femur  is  not  armed  ventrally 
with  a  blunt  tooth;  however,  a  carina  is  present  for  most  of  its  length,  and  the  hind 
tibia  is  less  arcuate.  The  last  abdominal  sternite  is  evenly  rounded.  Females  average 
larger  (length  7.1-8.3,  x  =  7.8  mm,  humeral  width  2. 5-3.0,  x  =  2.8  mm)  than  males 
(length  6. 6-7. 9,  x  =  7.2  mm,  humeral  width  2. 3-2. 8,  x  =  2.6  mm).  Averages  taken  from 
20  males  and  20  females. 

In  addition  to  the  holotype,  89  specimens  have  been  examined  (all  para  types)  and 
deposited  in  the  following  collections: 

CASC  California  Academy  of  Sciences 
CUIC  Cornell  University  Insect  Collection 
EGRC  E.  G.  Riley  Collection 
FMNH  Field  Museum  of  Natural  History 
GHNC  G.  H.  Nelson  Collection 

INHS  Illinois  Natural  History  Survey 

SEMC  Snow  Entomological  MUSEUM 


Figs.  2-3.  Antennae  and  hind  legs  of  Phyllobrotica  species:  2a,  male 
holotype,  P.  antennata  Schaeffer;  2b,  female  paratype,  P.  physostegiae 
n.  sp.:  2c,  male  holotype,  P.  physostegiae  n.  sp.;  3a,  male  holotype,  P. 
physostegiae  n.  sp.;  3b,  male  holotype,  P.  antennata  Schaeffer. 
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TAMU  Texas  A  &  M  University 

UMRM  University  of  Missouri  Research  Museum 

USNM  United  States  National  Museum 

At  present  this  species  is  known  only  from  Missouri.  Data  are  arranged  by  county. 

BARTON  Co.  Golden  Prairie  10  mi  SW  Golden  City,  12-VI-78,  E.  G.  Riley 
[INHS]  1  male,  1  female.  Hunkah  Prairie  5.5  mi  SW  Liberal,  13-VI-78,  E.  G.  Riley, 
on  Physostegia  angustifolia,  [EGRC]  8  males,  7  females.  McNary  Tract  1.2  mi  SE 
Sheldon,  12-VI-78,  E.  G.  Riley  [CASC]  3  males,  6  females.  Pawhuska  Prairie  9  mi 
N  Lamar,  12- VI-78,  E.  G.  Riley  [EGRC]  1  male.  BENTON  Co.  Jet  hwys  65  &  52, 
12-VI-78,  E.  G.  Riley  [UMRM]  1  male.  DADE  Co.  Niawathe  Prairie  10  mi  N  Lock- 
wood,  13-VI-78,  E.  G.  Riley,  on  Physostegia  angustifolia ,  [USNM]  5  males  (including 
HOLOTYPE),  4  females.Same  Loc.  21- VI-78,  S.  Quisenberry  [UMRM]  1  male.  Penn¬ 
sylvania  Prairie  2,  25  mi  SE  Sylvania,  13-VI-78,  E.  G.  Riley  [SEMC]  2  males,  4 
females.  JASPER  Co.  Wah-sha-she  Prairie  2  mi  N  Asbury,  13-VI-78,  E.  G.  Riley 
[GHNC]  2  males,  1  female.  ST.  CLAIR  Co.  Taberville  Prairie  1.5  mi  E  Appleton, 
12-VI-78,  E.  G.  Riley,  on  Physostegia  angustifolia  [FMNH]  2  males,  5  females. 
LAWRENCE  Co.  Mount  Vernon  Prairie  4  mi  NE  Mt.  Vernon,  13-VI-78,  E.  G.  Riley 
[EGRC]  1  male,  2  females.  POLK  Co.  La  Petite  Gemme  Prairie  3  mi  W  Bolivar,  13- 
VI-78,  E.  G.  Riley  [CUIC]  7  males,  2  females.  VERNON  Co.  2-VI-59,  J.  W.  McReyn- 
olds  [UMRM]  2  females.  VI-78,  J.  M.  Sullivan  on  Physostegia  angustifolia  [UMRM] 
1  male,  2  females.  Wilson  Tract  4  mi  W  Montevallo,  13-VI-78,  E.  G.  Riley  [TAMU 
6,  UMRM  12]  7  males,  11  females.  Vieth  farm  5  mi  E  Nevada,  4-VI-54,  J.  W7.  McReyn- 
olds  [UMRM]  1  male. 

Phyllobrotica  physostegiae  shares  a  color  pattern  found  in  4  other 
species:  P.  antennata  Schaeffer,  P.  costipennis  Horn,  P.  discoidea  (Fabri- 
cius)  and  P.  limhata  (Fabricius).  Its  closest  relationship  is  with  P.  antennata. 
These  2  species  have  in  common  the  enlarged  1st  antennal  segment  and  the 
inflated  frontal  region  of  the  male.  Males  of  P.  physostegiae  can  be  readily 
distinguished  from  those  of  P.  antennata  by  the  larger  1st  antennal  segment, 
the  more  flattened  and  broader  distal  antennal  segments  (Fig.  2),  the  blunt 
tooth  on  the  venter  of  the  hind  femur  (absent  in  P  antennata ),  the  arcuate 
hind  tibia  (straight  in  P.  antennata )  (Fig.  3),  and  the  shallow,  vague  de¬ 
pression  of  the  last  abdominal  sternite.  The  last  sternite  of  P.  antennata 
bears  a  distinct  circular  impression  similar  to  but  smaller  than  that  of 
P.  limhata.  The  sternite  of  P.  physostegiae  bears  a  small  impression  which  is 
no  larger  than  that  of  P.  discoidea.  Finally,  males  of  P.  physostegiae 
are  larger  (x  length  =  7.2  mm,  x  humeral  width  =  2.6  mm)  than  the  holo- 
type  of  P.  antennata  (length  6.3  mm,  humeral  width  2.1  mm). 

Most  known  host  plants  for  North  American  Phyllobrotica  are  mints, 
Labiatae,  the  only  exception  being  a  member  of  the  Primulaceae,  Lysi- 
machia  terrestris  (L.)  BSP,  which  Wilcox  (1965)  recorded  for  P.  decorata. 
Host  records  for  P.  limbata  include  Scutellaria  epilobiifolia  A.  Hamilton 
(Wilcox,  1965),  S.  laterifolia  L.,  and  S.  ovata  Hill  (Riley  and  Enns,  in 
press).  Riley  and  Enns  (in  press)  recorded  P.  discoidea  on  Scutellaria  in- 
cana.  Phyllobrotica  physostegiae  was  collected  on  Physostegia  angustifolia 
at  each  prairie  collection  site  where  the  plant  was  present.  Feeding  was 
observed  several  times  and  damage  to  plants  was  evident  at  all  the  col¬ 
lection  localities. 

A  voucher  specimen  of  Physostegia  angustifolia  from  the  type  locality 
of  Phyllobrotica  physostegiae  has  been  deposited  in  the  University  of 
Missouri  Herbarium. 

Couplet  14  of  Wilcox’s  (1965)  key  to  the  North  American  species  of 
Phyllobrotica  is  modified  below  to  include  P.  physostegiae. 
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14  Last  ventral  abdominal  segment  of  male  with  a  deep,  nearly  circular 
depression . . .  15 

—  Last  ventral  abdominal  segment  of  male  with  a  shallow  longitudinal 

depression .  14' 

14'  First  antennal  segment  of  male  strongly  inflated;  hind  femur  armed 
ventrally  with  a  blunt  tooth;  larger,  6.6-8. 3  mm;  Mo.;  on  Physostegia 
angustifolia .  physostegiae  Riley 

-  First  antennal  segment  of  male  not  strongly  inflated;  hind  femur 

simple,  without  blunt  tooth;  smaller,  3.5-6.5  mm;  Conn,  to  Ga.  to 
Tex.;  on  Scutellaria  incana .  discoidea  (Fab.) 
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criticism  of  the  manuscript. 


Literature  Cited 

Riley,  E.  G.  and  W.  R.  Enns.  In  press.  An  annotated  checklist  of  Missouri 
leaf  beetles  (Coleoptera:  Chrysomelidae).  Trans.  Missouri  Acad. 
Sci. 

Schaeffer,  C.  H.  F.  1932.  Notes  on  some  Galerucinae  with  descriptions  of 
new  species  (Coleoptera:  Chrysomelidae).  Canadian  Ent.  62:236-239. 
Wilcox,  J.  A.  1965.  A  synopsis  of  the  North  American  Galerucinae  (Coleop¬ 
tera:  Chrysomelidae).  New  York  State  Mus.  Sci.  Svc.  Bull.,  no. 
400:1-226. 


336 


THE  COLEOPTERISTS  BULLETIN  33(3),  1979 


NEW  NAMES  FOR  TWO  SPECIES  OF  AQUATIC  BEETLES 
FROM  AUSTRALIA  AND  CHINA  (COLEOPTERA:  HYDRAENIDAE) 

Philip  D.  Perkins 

c/o  Dept,  of  Entomology,  Smithsonian  Institution,  Washington,  D.  C.  20560 

Tympanogaster  deanei  Perkins,  new  name.  Deane  (1931)  described  a  new  species 
of  Hydraenidae  from  Australia,  which  he  named  Ochthebius  longipes,  unaware  that 
Fiori  (1915)  had  previously  used  this  epithet  for  a  species  from  Italy.  Ochthebius 
longipes  Deane  is  therefore  a  junior  homonym  of  Ochthebius  longipes  Fiori  and  must 
be  replaced  with  a  new  name.  Janssens  (1967)  erected  a  new  genus,  Tympanogaster, 
for  Ochthebius  longipes  Deane  (type  of  the  genus)  and  Ochthebius  obcordatus  Deane, 
but  did  not  discover  the  above  mentioned  homonomy.  I  herein  replace  the  name  Och¬ 
thebius  longipes  Deane  with  Tympanogaster  deanei  Perkins. 

Ochthebius  pui  Perkins,  new  name.  Pu  (1950)  described  a  new  species  of  Hydraeni- 
dae  from  China,  which  he  named  Ochthebius  nitidus,  unaware  that  LeConte  (1850) 
had  previously  used  this  epithet  for  a  species  from  North  America.  Ochthebius  nitidus 
Pu  is  therefore  a  junior  homonym  of  Ochthebius  nitidus  LeConte  and  must  be  re¬ 
placed  with  a  new  name.  I  herein  replace  the  name  Ochthebius  nitidus  Pu  with  Och¬ 
thebius  pui  Perkins. 
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DIGLOTTA  LEGNERI,  A  NEW  SEASHORE  BEETLE  FROM 
CALIFORNIA  (COLEOPTERA:  STAPH YLINIDAE) 

Ian  Moore  and  R.  E.  Orth 

Division  of  Biological  Control, 

University  of  California,  Riverside,  CA  92521 

Abstract 

Species  of  the  genus  Diglotta  are  not  constant  in  number  of  tarsomeres. 
The  two  California  species  have  a  tarsal  formula  of  4,  4,  5.  The  two  Euro¬ 
pean  species  have  a  tarsal  formula  of  4,  4,  4.  D.  legneri,  new  species,  is  de¬ 
scribed  from  California  and  Baja  California  Norte,  Mexico.  New  locality 
records  are  listed  for  D.  pacifica. 


Diglotta  Champion  is  a  very  distinctive  genus  of  the  family  Staphylini- 
dae.  It  is  placed  in  the  subfamily  Aleocharinae  because  the  antennal  fossae 
are  located  on  the  surface  of  the  head  proximal  to  the  eye  near  a  line 
drawn  through  the  anterior  margin  of  the  eyes.  The  mouthparts  differ  from 
those  of  most  other  members  of  the  subfamily  in  that  they  are  exceptionally 
long  and  slender.  This  is  particularly  true  of  the  maxillary  and  labial 
palpi.  As  a  consequence,  Diglotta  has  been  placed  in  a  tribe  by  itself, 
Diglottini. 

All  members  of  this  genus  are  restricted  to  the  seashore,  where  they  are 
found  in  sand  or  in  wrack.  Moore  (1975)  reported  D.  pacifica  Fenyes  as  noc¬ 
turnal  on  sandy  beaches. 

The  type  species,  Diglotta  mersa  Haliday,  was  described  from  England 
in  1837.  It  and  D.  submarina  Fairmaire  and  Laboulbene  occur  on  the  sea¬ 
shores  of  northwestern  Europe.  Three  other  species  are  known  from  the  area 
of  the  Red  Sea,  one  from  Singapore,  one  from  Celebes,  one  from  New  Jer¬ 
sey,  and,  including  the  new  species  described  in  this  paper,  two  from  Cali¬ 
fornia. 

The  tarsi  of  members  of  this  genus  are  reported  to  be  four-segmented  on 
all  legs.  We  have  seen  specimens  of  Diglotta  mersa  and  D.  submarina  and 
have  been  able  to  verify  that  all  the  tarsi  are  distinctly  four-segmented. 
However,  both  D.  pacifica  and  D.  legneri,  new  species  from  southern  Cali¬ 
fornia,  have  the  anterior  and  middle  tarsi  four-segmented  and  the  posterior 
tarsi  distinctly  five-segmented.  It  is  of  interest  in  this  regard  that  one  other 
genus  of  marine  Staphylinidae,  Diaulota,  displays  considerable  variation  in 
tarsal  segmentation.  This  was  remarked  on  by  Chamberlin  and  Ferris  (1929) 
and  discussed  by  Sawada  (1971).  Sawada  said  about  Diaulota,  “Thirdly  and 
most  strikingly  the  number  of  tarsal  segments  is  not  fixed,  but  differs  from 
species  to  species.  The  number  of  tarsal  segments  is  regarded  as  the  most 
fundamental  and  standard  character  in  the  taxonomy  of  Aleocharinae  and 
this  is  true  of  almost  all  forms  known  to  us.  But  in  the  present  genus  it  is 
quite  floating;  for  instance  it  is  4,  4,  5  in  D.  densissima,  as  typical  of  the  tribe 
Phytosi,  while  it  is  4,  4,  4  in  D.  aokii  sp.  n.  and  3,  3,  4  in  D.  pacifica  sp.  n., 
although  there  exists  no  fundamental  difference  in  other  characters  between 
them.” 
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Fig.  1,  Diglotta  legneri  n.  sp.  Left  antenna  of  La  Jolla,  California,  para- 
type. 

Fig.  2,  D.  pacifica  Fenyes.  Left  antenna  of  specimen  from  Refugio  State 
Beach,  Santa  Barbara  County,  California. 

Fig.  3,  D.  pacifica  Fenyes.  Right  posterior  tarsus  of  specimen  from  Re¬ 
fugio  State  Beach,  Santa  Barbara  County,  California. 

Fig.  4,  D.  mersa  Haliday.  Right  posterior  tarsus  of  specimen  from  Europe, 
Bernhauser  collection. 
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Now  we  have  members  of  another  genus,  not  closely  related  to  Diau- 
lota,  but  living  in  a  similar  marine  habitat,  whose  tarsal  segmentation  is 
variable.  When  Fenyes  (1921)  described  Diglotta  pacifica,  he  overlooked  the 
fact  that  the  posterior  tarsi  were  five-segmented. 

Both  of  the  California  species  of  Diglotta  differ  from  the  two  European 
species  not  only  in  tarsal  segmentation  but  also  in  length  of  elytra.  In  the 
California  species  each  elytron  is  not  longer  than  wide;  whereas  in  the  two 
European  species  each  elytron  is  distinctly  longer  than  wide.  We  have  not 
examined  members  of  the  New  Jersey  species  nor  of  the  five  Asiatic  species. 

Diglotta  legneri  Moore  and  Orth,  new  species 

Description  of  holotype,  sex  undetermined.  Apterous,  subopaque,  with  sparse 
pale  pubescence.  Largely  piceous  with  the  appendages  paler. 

Antenna  hardly  incrassate.  First  two  segments  elongate,  of  about  equal  length; 
third  segment  shorter  but  more  than  twice  as  long  as  wide;  segments  four  through 
six  of  about  equal  length,  each  distinctly  longer  than  wide;  seventh  through  tenth 
each  just  noticeably  wider  than  preceding,  tenth  very  slightly  wider  than  long; 
eleventh  distinctly  longer  than  wide.  Head  globose,  as  wide  as  pronotum;  sparsely 
punctured  and  reticulate.  Eye  shorter  than  tempora.  Pronotum  with  apex  about  as 
wide  as  the  head,  sides  rapidly  narrowed  to  base  which  is  less  than  half  as  wide  as  apex. 
Puncturation  and  ground  sculpture  similar  to  that  of  head.  Elytra  narrow  at  base, 
rapidly  expanded  behind,  apices  truncate,  conjointly  almost  as  wide  as  pronotum. 
Each  elytron  about  as  long  as  wide.  Sculpture  similar  to  that  of  pronotum.  Abdomen 
gradually  wider  to  fourth  visible  segment,  sparsely  finely  punctured  and  pubescent. 
Length  2.6  mm. 

Holotype,  La  Jolla,  San  Diego  County,  California,  7  October  1953,  in  wrack,  Ian 
Moore  collector. 

Paratypes,  2  spms.  same  data  as  holotype;  1  spm.  La  Jolla,  San  Diego  County, 
California,  5  October  1953,  Ian  Moore  collector;  1  spm.  Rincon  Beach,  Ventura 
County,  California,  10  October  1953,  Ian  Moore  collector;  1  spm.  1.6  mi.  W.  Bolinas, 
Marin  County,  California,  surf  saturation  zone  on  beach,  4  July  1974,  Vincent  Lee 
collector. 

Disposition  of  types.  The  holotype  and  four  paratypes  are  deposited  in  the  collec¬ 
tion  of  the  Entomology  Research  Institute  of  Canada,  Ottawa;  one  paratype  in  Cali¬ 
fornia  Academy  of  Science;  one  paratype  in  the  collection  of  the  University  of  Cali¬ 
fornia  at  Riverside. 

This  species  is  named  for  E.  F.  Legner,  Division  of  Biological  Control, 
University  of  California,  Riverside. 

Diglotta  legneri  differs  from  D.  pacifica  in  its  larger  size,  2.6  mm  for  the 
former  and  1.5  mm  for  the  latter;  and  particularly  in  its  more  slender  an¬ 
tennae.  In  D.  legneri,  the  fourth  antennomere  is  almost  one-third  longer 
than  wide;  in  D.  pacifica  it  is  as  long  as  wide.  In  D.  legneri,  the  tenth  anten¬ 
nomere  is  hardly  wider  than  long;  in  D.  pacifica  it  is  one-third  wider  than 
long. 


Diglotta  pacifica  Fenyes 

This  species  appears  to  be  more  common  than  Diglotta  legneri.  It  was 
described  from  the  beach  south  of  Coronado,  San  Diego,  California.  Besides 
the  holotype,  we  have  seen  the  following  material:  61  spms.  Estero  Bay, 
San  Luis  Obispo  County,  California,  6  inch  deep  core  samples  of  sand  on 
beach,  site  B,  February,  1974,  Dale  Straughan  collector;  17  spms.  Refugio 
State  Beach,  Santa  Barbara  County,  California,  17  January,  1977,  R.  E.  Orth 


340 


MOORE  &  ORTH:  NEW  DIGLOTTA 


Table  1.  Relative  length/width  of  antennal  segments  of  California 
species  of  Diglotta.  One  hundred  units  =  0.26  mm. 


Antennal 

Segments 

D.  legneri 

(Paratype,  La  Jolla) 

D.  pacifica 

(Refugio  State  Beach) 

1 

55/20 

40/16 

2 

48/17 

33/15 

3 

33/15 

23/12 

4 

20/15 

14/14 

5 

20/16 

15/15 

6 

20/17 

15/15 

7 

21/19 

15/18 

8 

20/20 

15/19 

9 

20/21 

15/20 

10 

19/23 

15/20 

11 

30/20 

25/18 

collector;  2  spms.  same  data,  7  February,  1977.  11  spms.  Play  a  del  Rey,  Los 
Angeles  County,  California,  on  damp  sand  on  beach,  November,  1924,  P. 
Timberlake  collector;  3  spms.  La  Mision  de  San  Miguel,  Baja  California 
Norte,  Mexico,  27  June  1959,  Ian  Moore  collector;  2  spms.  Estero  Beach, 
Baja  California  Norte,  Mexico,  12  April  1959  and  1  June  1959,  Ian  Moore 
collector. 
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New  Synonymies  and  New  Combinations 
in  North  American  Bruchidae 

(COLEOPTERA) 

John  M.  Kingsolver 

Systematic  Entomology  Laboratory,  IIBIII,  Agricultural  Research, 

Sci.  &  Educ.  Admin.,  USDA' 

As  a  result  of  examination  of  type-specimens  of  North  American  Bruchidae  de¬ 
posited  in  the  Zoologisk  Museum,  Copenhagen,  the  Naturhistorisk  Riksmuseet,  Stock¬ 
holm,  and  the  Zoological  Museum,  Moscow,  a  number  of  changes  in  status  of  names 
is  necessary.  These  names  are  involved  in  current  biological  and  ecological  studies, 
and  changes  are  also  necessary  for  the  forthcoming  catalog  of  this  family  for  America 
north  of  Mexico. 

Acanthoscelides  alboscutellatus  (Horn),  1873,  Trans.  Amer.  Ent.  Soc.  4:334. 

Bruchus  conspersus  Motschulsky,  1874,  Bull.  Soc.  Nat.  Mosc.  46:224.  New 

Synonymy. 

Bruchus  abutilonis  Motschulsky,  1874,  op.  cit.:232.  New  Synonymy. 

Acanthoscelides  obtectus  (Say),  1831,  Descrip,  of  N.  Amer.  Curcul.:l. 

Bruchus  tetricus  Gyllenhal,  1839,  In  Schoenherr,  Gen.  Curcul.  5:22.  New 

Synonymy. 

Bruchus  varicornis  Motschulsky,  1874,  op.  cit.:239.  Listed  tentatively  as  a  syn¬ 
onym  of  obtectus  by  Pic,  1913,  Coleop.  Catalog.,  pars  55:38,  and  here  verified.  Pre¬ 
occupied  by  Brulle  (1832). 

Acanthoscelides pallidipennis  Motschulsky,  1874,  op.  cit.:210.  New  Combination. 
Bruchus  collusus  Fall,  1910,  Trans.  Amer.  Ent.  Soc.  36:176.  New  Synonymy. 

Acanthoscelides pauperculus  (LeConte),  1857,  Rept.  Expl.  and  Surv.  Miss,  to  Pac.:52. 
Bruchus  simplex  Motschulsky,  1874,  op.  cit.  220.  New  Synonymy. 

Bruchus  rufus  Motschulsky,  1874,  op.  cit.: 223.  New  Synonymy.  Preoccupied  by 
DeGeer  (1775). 

Bruchus pulicarius  Motschulsky,  1874,  op.  cit.:233.  New  Synonymy. 

Amblycerus  simulator  (Jacquelin  du  Val),  1857,  In  Sagra,  Hist,  phys.,  polit.,  et  natur. 
de  l’lle  de  Cuba:  167. 

Spermophagus  affinis  Motschulsky,  1874,  op.  cit.:248.  New  Synonymy. 

Amblycerus  robiniae  (Fabricius),  1781,  Spec.  Insect.  1:75. 

Chrysomela  gleditsiae  Castiglioni.  Viaggio  negli  Stati  Uniti  dell’  America  setten- 
trionale  fatto  negli  anni  1785,  1786,  e  1787.  Con  alcune  osservazioni  sui  vegetabli 
piu  utili  de  qual’  paese.  1790.  2  vols.  Milano.  Page  253.  New  Synonymy.  I  am  in¬ 
debted  to  Joseph  Ewan  of  Tulane  University  for  sending  me  a  translation  of  this 
obscure  work  in  which  the  honey  locust  bruchid  is  unmistakably  described. 

Amblycerus pygidialis  (Suffrian),  1870,  Arch.  Naturg.  36:169. 

Amblycerus  chapini  Kingsolver,  1970,  Trans.  Amer.  Ent.  Soc.  96:481.  New  Synon¬ 
ymy. 

Caryedes  clitoriae  (Gyllenhal),  1839,  In  Schoenherr,  op.  cit.:25.  New  Combination. 
Bruchus  confinis  Sharp,  1885,  Biol.  Centr.-Amer.,  Coleop.  5:444.  New  Synonymy. 

Megacerus  flabelliger  (Fahraeus),  1839,  In  Schoenherr,  op.  cit.:36. 


'Mailing  address:  c/o  U.S.  National  Museum  of  Natural  History,  Washington,  D.C.  20560. 
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Bruchus  luculentus  Boheman,  1859,  Kongliga  Sven  Freg.  Eugenie  Resa  1:113. 

New  Synonymy. 

Sennius  fallax  (Boheman),  1839,  In  Schoenherr,  op.  cit.:59. 

Bruchus  californicus  Boheman,  1859,  In  Schoenherr,  op.  cit.:114.  New  Synonymy. 
The  holotype  of  californicus  is  labeled  “California”  which  is  interpreted  as  San  Fran¬ 
cisco.  S.  fallax,  however  has  not  been  collected  north  of  the  state  of  Sinaloa,  Mex¬ 
ico,  in  the  western  part  of  the  continent.  Boheman ’s  material  may  have  been  mis¬ 
labeled. 

Sennius  lehasi  (Fahraeus),  1839,  In  Schoenherr,  op.  cit.:25.  New  Combination. 
Bruchus  rufescens  Motschulsky,  1874,  op.  cit.:222.  New  Synonymy. 

Bruchus  celatus  Sharp,  1885,  op.  cit.:499.  New  Synonymy. 

Sennius  rufomaculatus  (Motschulsky),  1874,  op.  cit.:222.  New  Combination. 

Bruchus  instabilis  Sharp,  1885,  op.  cit.:446.  New  Synonymy. 

My  type  studies  have  enabled  me  to  confirm  the  following  synonymies  made  by 
earlier  authors  based  solely  on  characteristics  in  original  descriptions. 

Bruchus  alboguttis  Motschulsky,  1874,  op.  cit.:215,  is  verified  as  a  synonym  of 
Meibomeus  musculus  (Say),  1831,  op.  cit.:3. 

Bruchus  crataegi  Fahraeus,  1839,  In  Schoenherr,  op.  cit. :  1 19,  is  verified  as  a  syn¬ 
onym  of  Gibbobruchus  mimus  (Say),  1831,  op.  cit.: 2. 

Bruchus  nictitans  Motschulsky,  1874,  op.  cit.:241,  is  verified  as  a  synonym  of  Sen¬ 
nius  cruentatus  (Horn),  1873,  Trans.  Amer.  Ent.  Soc.  4:325. 
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A  NEW  SPECIES  OF  SIBINIA  GERMAR 
FROM  MEXICO  (COLEOPTERA:  CURCULIONIDAE) 

Wayne  E.  Clark 

Department  of  Zoology-Entomology 
and  Auburn  University  Agricultural  Experiment  Station, 

Auburn  University,  Auburn,  AL  36830 

Abstract 

A  new  species  of  Curculionidae,  Sibinia  sociomelina,  from  the  state  of 
Chiapas,  Mexico,  is  described  and  illustrated.  Adults  of  the  new  species 
were  collected  on  flowers  of  an  unidentified  mimosoid  legume  tree,  along 
with  adults  of  S.  melina  Faust  which  is  reported  for  the  first  time  from  Mex¬ 
ico.  The  fact  that  S.  sociomelina  and  S.  melina  share  a  common  host  and 
synapomorphic  character  states  is  evidence  that  the  two  are  sister-species. 


The  New  World  members  of  the  genus  Sibinia  Germar  were  the  subject  of 
a  recent  taxonomic  revision  (Clark  1978).  Therein  133  species,  distributed 
from  central  Argentina  northward  to  the  western  United  States,  were  recog¬ 
nized.  Additional  new  species,  3  from  Argentina  and  2  from  Panama,  are 
described  elsewhere  (Clark  1979a,  1979b).  The  purpose  of  this  paper  is  to 
describe  a  new  species  from  Mexico,  and  to  report  the  occurrence  of  S.  melina 
Faust  in  that  country. 

Owing  primarily  to  my  own  collecting  efforts,  and  to  those  of  C.  W. 
O’Brien,  the  Sibinia  fauna  of  Mexico  is  better  known  than  that  of  the  other 
Latin  American  countries.  Fifty-eight  species  are  now  known  to  occur  there. 
Specimens  of  the  new  species  and  specimens  of  S.  melina  were  collected  by 
James  R.  Cate  (Texas  A&M  University)  and  me  in  the  state  of  Chiapas,  Mex¬ 
ico,  while  making  a  survey  of  the  curculionid  fauna  of  the  area  in  search  of 
natural  enemies  of  the  boll  weevil,  Anthonomus  grandis  Boheman. 


Sibinia  (Microty chius)  sociomelina  Clark,  new  species 

(Figs.  1-6) 

Holotype.  Male:  MEXICO,  Chiapas,  2  mi.  N  Tapilula,  18  Oct.,  1976, 
Cate  and  Clark  (USNM  #76186);  deposited  in  the  National  Museum  of 
Natural  History,  Washington,  D.C.,  U.S.A. 

Allotype.  Female:  same  label  data  as  holotype;  also  deposited  in  the 
National  Museum  of  Natural  History. 

Paratypes.  Ten  males,  fifteen  females:  same  label  data  as  holotype; 
deposited  in  the  collections  of  the  National  Museum  of  Natural  History; 
Texas  A&M  University,  College  Station,  Texas;  Instituto  National  de  In- 
vestigaciones  Agricolas,  Chapingo,  Mexico;  and  the  author. 

Diagnosis.  Scales  on  pronotum  and  elytra  pale  green,  recumbent;  fe¬ 
male  rostrum  (fig.  2)  abruptly  narrowed  proximad  of  antennal  insertions, 
distal  portion  extremely  elongate,  slender,  smooth,  glabrous;  metafemur 
slightly  swollen  in  female,  prominently  inflated  in  male  (fig.  6);  male 
metatibia  distended  distally  into  an  elongate,  apically  blunt  projection 
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Figs.  1-6,  Sibinia  sociomelina,  n.sp.:  1)  male  external  genitalia,  ventral 
view;  2)  head  and  rostrum  of  female,  lateral  view;  3)  spiculum  ventrale; 
4)  spermatheca;  5)  left  hind  tibia  of  male,  posterior  aspect;  6)  left  hind  leg 
of  male,  anterior  aspect. 


(fig.  6),  excavated  posteriorly  in  distal  1/3  (fig.  5),  excavation  bearing  long, 
acuminate  setae;  median  lobe  of  male  genitalia  with  extremely  long  apical 
setae  (fig.  1). 

Description.  Length :  male  1.67-1.8  (1.76)  mm;  female  1.67-1.85  (1.80)  mm.  Width: 
male  0.82-0.92  (0.86)  mm;  female  0.86-0.96  (0.92)  mm.  Integument:  mostly  black; 
rostrum  and  femora  rufopiceous;  tibiae,  tarsi,  and  antennae  testaceous.  Head:  vertex 
coarsely,  densely  punctate;  scales  on  vertex  slender,  recumbent.  Eye:  height  ca.  1.2  X 
length;  in  dorsal  view  moderately  convex;  hind  margin  distinctly  raised  by  distance 
ca.  equal  to  diameter  of  one  ocular  facet.  Frons:  width  subequal  to  that  of  rostrum 
at  base.  Rostrum:  male  0.90-1.06  (0.99),  female  1.10-1.19  (1.14)  X  pronotum  length; 
in  dorsal  view  feebly  tapered  from  base  to  antennal  insertions  in  male,  sides  sub¬ 
parallel  to  slightly  proximad  of  antennal  insertions,  then  abruptly  narrowed  in 
female;  sides  of  distal  portion  subparallel  to  tip  in  male  and  female;  in  dorsal  pro¬ 
file  male  rostrum  feebly  curved  at  extreme  base,  less  distinctly  curved  to  antennal 
insertions,  broadly,  feebly  curved  over  insertions,  then  nearly  straight  to  tip;  in  fe¬ 
male,  rostrum  strongly  rounded  at  extreme  base  to  just  proximad  of  antennal  inser¬ 
tions,  nearly  straight  from  there  to  tip;  distal  portion  in  male  short,  35-39  (37)  %  of 
total  rostral  length,  in  lateral  view  feebly  tapered,  lateral  and  dorsolateral  sulci 
deep  and  distinct  well  distad  of  antennal  insertions;  in  female,  distal  portion  elon¬ 
gate,  67-81  (74)  %  of  total  rostral  length,  slender,  smooth,  glabrous;  proximal  por¬ 
tion  in  male  carinate,  deeply  sulcate;  proximal  portion  in  female  foreshortened, 
lacking  carinae  and  sulci;  scales  on  sides  narrow,  apically  truncate,  recumbent; 
scales  on  dorsum  slightly  narrower,  recumbent.  Prothorax:  in  dorsal  view  sides 
convergent  in  basal  3/4  to  feebly-developed  subapical  constriction;  in  lateral  view 
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nearly  flat  from  base  to  apex;  scales  on  lower  portion  of  pleuron  oblong,  pale 
whitish;  oblong  scales  replaced  on  upper  portion  of  pleuron  and  on  dorsum  by  elon¬ 
gate,  narrow,  apically  attenuate,  uniformly  recumbent,  pale  green  scales.  Elytra:  in 
dorsal  view  parallel-sided  in  basal  2/3;  in  lateral  view  flat  in  basal  1/4,  broadly, 
evenly  convex  in  distal  3/4;  interspaces  flat,  moderately  impressed  with  elongate 
punctures;  apices  of  interspaces  4-6  not  prominent;  scales  triseriate  on  each  inter¬ 
space,  similar  in  shape  and  color,  but  slightly  smaller  than  scales  on  pronotum; 
strial  scales  distinctly  narrower  than  scales  on  interspaces;  sutural  interspaces  each 
with  sutural  row  of  smaller,  whitish  scales.  Pygidium :  elongate,  broadly  exposed, 
feebly  convex;  rounded  at  apex  in  male,  more  narrowly  so  in  female;  bearing  short, 
suberect  scales  on  basal  portion;  male  with  prominent  apical  tuft  of  longer,  dense, 
erect  scales.  Abdomen:  in  male,  sterna  3  and  4  and  anterior  portion  of  sternum  5 
prominently  swollen  medially,  posteromedian  portion  of  sternum  5  narrowly  con¬ 
cave;  scales  on  raised  median  portion  suberect,  scales  on  concave  portion  narrower, 
more  nearly  erect;  in  female,  median  portions  of  sterna  4  and  5  somewhat  less  dis¬ 
tinctly  swollen  medially,  sternum  5  lacking  concave  area,  lacking  suberect  scales; 
posteromedian  portion  of  sternum  5  distinctly  produced.  Femora:  pro-  and  meta¬ 
femora  moderately  stout,  slightly  inflated;  metafemur  more  strongly  inflated,  es¬ 
pecially  in  male.  Tibiae:  in  male,  pro-  and  mesotibiae  each  with  long,  nearly  straight, 
apically  blunt  mucro;  metatibia  of  male  with  modifications  described  in  diagnosis; 
pro-  and  mesotibiae  of  female  with  small,  blunt  apical  mucrones;  metatibia  un¬ 
armed.  Male  genitalia  :  (fig.  1).  Spiculum  ventrale:  (fig.  3).  Spermatheca  :  (fig.  4). 

Discussion.  Like  S.  melina,  S.  sociomelina  is  a  relatively  small  “Micro- 
tychius”.  Larvae  of  both  species  probably  develop  in  flower  buds.  Adults 
are  of  the  size  and  general  appearance  of  other  Microtychius  “bud  predators” 
(see  Clark  197 S).Sibinia  sociomelina  is  known  only  from  adults  collected 
on  flowers  of  an  unidentified  mimosoid  legume  tree  at  the  type-locality. 
Adults  of  S.  melina  Faust  were  taken  at  the  same  time  from  the  same  tree, 
hence  the  epithet  sociomelina,  from  the  Latin  socius,  or  companion,  and 
melina.  The  two  species  are  easily  separated  by  the  modifications  of  the  fe¬ 
male  rostrum  (fig.  2)  and  the  male  femur  and  tibia  (figs.  5,  6)  of  S.  socio¬ 
melina,  described  in  the  diagnosis. 

Statement  52'  in  the  “Key  to  North  and  Central  American  Species  of 
Sibinia”  (Clark  1978),  is  modified  as  follows  to  accommodate  the  new  spe¬ 
cies; 

Abdominal  sterna  3-5  of  male  flat,  scales  unmodified,  OR, 
sterna  3-4  and  anterior  portion  of  sternum  5  of  male  promi¬ 
nently  swollen  medially,  posteromedian  portion  of  sternum 
5  narrowly  concave .  55. 

This  permits  S.  sociomelina  to  be  keyed  to  couplet  56  where  S.  inornata 
Clark  is  separated  from  S.  melina.  Although  the  rostrum  of  the  female  of 
S.  inornata  is  abruptly  narrowed  and  smooth  and  glabrous,  the  constric¬ 
tion  is  distad  of  the  antennal  insertions,  whereas  in  S.  sociomelina  the  fe¬ 
male  rostrum  is  abruptly  narrowed  proximad  of  the  antennal  insertions. 

The  shared  possession  of  very  long  setae  at  the  apex  of  the  median  lobe 
of  the  male  genitalia  by  S.  sociomelina  (fig.  1)  and  S.  melina  (Clark  1978, 
fig.  391),  the  shared  host,  and  general  overall  resemblance  indicate  a  sister- 
group  relationship  between  the  two  species. 

Sibinia  (Microtychius)  melina  Faust 
Sibinia  melina  Faust  1893:340. 

Previously  known  from  Guatemala,  Venezuela,  and  Brazil,  this  species 
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was  recently  redescribed  and  illustrated  (Clark  1978:  298,  300,  figs.  346,  369, 
373,  391,  401,  and  403).  Five  specimens  (in  the  collection  of  Texas  A&M  Uni¬ 
versity)  collected  18  October,  1976,  2  mi.  N  Tapilula,  Chiapas,  Mexico,  by 
James  R.  Cate  and  Wayne  E.  Clark  were  not  available  when  these  were 
prepared.  They  represent  the  first  recorded  occurrence  of  S.  melina  in  Mex¬ 
ico.  Adults  from  Venezuela  with  label  data  indicating  that  they  were  col¬ 
lected  on  Mimosa  arenosa  Poir.  were  examined  in  connection  with  the  pre¬ 
vious  study  (Clark  1978;  298).  The  specimens  collected  in  Mexico  were  on 
flowers  of  an  unidentified  mimosoid  legume  tree.  Adults  of  a  probable  sis¬ 
ter-species,  S.  sociomelina,  were  present  at  the  same  time  on  the  same 
flowers  (see  discussion  of  S.  sociomelina). 
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PACHYMERUS  THORACICUS  PREVETT  (COLEOPTERA: 

BRUCHIDAE),  ITS  HOST  PALM  AND  PLACES 

OF  OCCURRENCE1 

Pedrito  Silva2 
Abstract 

Pachymerus  thoracicus  Prevett  (P.  “coperniciae”,  a  nomen  nudum)  is 
known  from  seeds  of  only  one  species  of  palm,  Copernicia  alba  Morong, 
which  is  restricted  to  southwestern  Mato  Grosso  in  Brazil  and  adjacent  por¬ 
tions  of  neighboring  countries.  The  2  specimens  cited  in  the  original  descrip¬ 
tion  as  being  from  Bahia  were  incorrectly  labeled,  as  demonstrated  from  a 
search  of  pertinent  documents.  Therefore,  records  from  northeastern  Brazil 
and  from  other  species  of  Copernicia  are  suppressed. 


The  bruchid  Pachymerus  thoracicus  was  described  by  Prevett  (1966)  from 
7  adults  of  which  5  emerged  from  seeds  of  the  palm  Copernicia  australis 
Beccari  from  Paraguay.  The  other  2  specimens  were  mounted  on  the  same 
pin  with  label  data  as  follows:  “4615/Estado  da  Bahia,  Brazil.  G.  Bondar 
Leg./Fruits  of  Copernicia  orientalis/Com.  Inst.  Ent.  Coll.  No.  11290/Pres, 
by  Com.  Inst.  Ent.  B.  M.  1949-512”. 

According  to  Bondar  (1964),  there  are  in  Brazil  only  2  species  of  Coper¬ 
nicia'.  C.  cerifera  (Arruda  Camara)  Mart.,  the  true  wax  palm  or  “carnauba”, 
which  grows  in  the  boggy  “valados”  of  Tucano  and  Geremoabo,  State  of 
Bahia;  and  the  “caranda”  or  “carandayba”  fan  leaf  palm,  C.  australis,  which 
grows  in  the  State  of  Mato  Grosso,  Brazil,  and  in  Paraguay.  In  a  taxonomic 
revision  of  this  typically  American  genus  of  palms,  Dahlgren  &  Glassman 
(1961-1963)  reported  20  species  from  the  Antillean  Islands  and  3  from  South 
America.  With  particular  reference  to  Brazil,  these  authors  reported  C. 
cerifera  from  the  dry  north-east  and  C.  alba  Morong  from  the  south-west, 
considering  C.  australis  as  a  synonym  of  the  latter. 

Zacher  (1952)  listed  Pachymerus  coperniciae  Bondar  as  associated  with 
C.  australis,  but  a  careful  reading  of  the  papers  by  Bondar  (1931,  1931a,  1937, 
1941,  1943)  cited  by  Zacher  revealed  that  no  mention  was  made  of  this  bru¬ 
chid,  its  host  palm,  or  even  the  place  of  collecting.  From  the  above  biblio¬ 
graphic  data  and  because  of  doubt  about  the  occurrence  of  P.  thoracicus  in 
Bahia,  I  did  not  include  this  species  in  my  paper  on  Brazilian  palm  bruchids 
(Silva  1977). 

However,  I  worked  up  the  following  3  hypotheses:  (I)  the  2  specimens 
of  this  bruchid  could  not  have  been  collected  in  Bahia  where  Copernicia 
alba  does  not  occur;  the  host  palm  was  cited  in  the  label  transcribed  by 
Prevett  (1966)  as  “Copernicia  orientalis”  ( incertae  sedis );  (II)  G.  Bondar 
had  (in  litt.)  named  P.  coperniciae,  and  probably  the  specimens  would  be  in 
his  insect  collection  and/or  registered  in  his  notebook  in  possession  of  the 


1  Criticized  and  submitted  for  publication  by  Dr.  J.  M.  Kingsolver,  Systematic  Entomology 
Laboratory,  SEA,  USDA,  Washington,  D.C. 

2  Teen.  Assessor,  Division  of  Cocoa  Quality  Control,  CEPEC/CEPLAC,  C.P.  7,  Itabuna, 
Bahia,  Brazil. 
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American  Museum  of  Natural  History,  N.Y.,  curated  by  Patricia  Vaurie; 
and  (III)  the  label  by  Bondar  was  incorrect,  difficult  to  properly  read  as 
detected  by  myself  on  other  occasions,  or  labels  were  changed  while 
handling  the  specimens. 

Hypothesis  (II)  was  confirmed  in  a  letter  from  Vaurie,  dated  10  June, 
1977,  as  follows:  “4615  Pachymerus  coperniciae  n.sp.  (the  coperniciae  is 
crossed  out  with  a  pen).  In  Copernicia  australis,  seeds,  bruchid  from  A.  A. 
Barbiellini.  Differs  by  the  antenna,  elytra,  and  posterior  pair  of  legs.  Bahia 
15/3/44.  2  to  London  in  14/4/49— (not  in  British  Museum).  3/7/59,  2  ex.  to 
Zacher— (not  in  Br.  Mus.)”  (From  Bondar  notebook  data  translated  from 
Portuguese  into  English;  comments  in  parentheses  by  Vaurie).  “These  en¬ 
tries  were  made  in  different  ink,  evidently  at  the  different  dates  given.  It 
looks  as  if  he  had  planned  to  name  it  and  did  not  do  so”  (Comment  by 
Vaurie).  Barbiellini  evidently  received  these  adult  bruchids  from  someone 
who  collected/bred  them  in  the  typical  growing  areas  of  C.  alba  (State  of 
Mato  Grosso  in  Brazil,  Paraguay,  northern  Argentina,  eastern  Bolivia;  fig. 


70°  6  2°  54°  46°  38° 


Fig.  1,  The  distributions  of  Copernicia  cerifera  (bars)  and  C.  alba  (crosses) 
in  Brazil  and  neighboring  countries,  with  particular  reference  to  Bahia  and 
Mato  Grosso.  The  arrows  show  the  hypothetical  origins  and  routes  of  trans¬ 
mittal  followed  by  the  2  “Bahia”  specimens  of  Pachymerus  thoracicus 
under  discussion. 
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1).  He  must  have  sent  them  to  Bondar  for  identification  since  Bondar  was 
consultant  and  author  of  entomological  papers  for  the  magazine  Chacaras 
e  Quintals  (Sao  Paulo)  edited  by  Barbiellini. 

Hypothesis  (III)  is  also  valid  because  Bondar’s  label  data  as  cited  by 
Prevett  (1966)  conflicts  with  the  data  in  Bondar’s  notebook  concerning  the 
names  of  the  collector  and  host  plant.  Prevett  also  erred  in  reporting 
“Bahia”  as  being  the  locality  where  the  2  specimens  of  P.  thoracicus  were 
collected.  In  reality,  the  species  was  named  in  litt.  by  Bondar  at  Bahia  (Sal¬ 
vador  City)  as  P.  coperniciae  which  became  a  nomen  nudum  when  published 
by  Zacher  (1952).  The  name  coperniciae  is  herein  treated  as  a  name  in  synon¬ 
ymy  and  has  no  standing  in  nomenclature. 

In  conclusion,  during  my  intensive  rearing  program  for  palm  seed  bru- 
chids  during  the  last  8  years  in  the  State  of  Bahia,  Brazil,  no  examples  of 
P.  thoracicus  have  emerged  from  seeds  of  Copernicia. 
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A  Third  Wollaston  Collection  Rediscovered  at  the  California  Academy  of  Sciences.— 
During  a  recent  move  of  collections  in  the  Department  of  Entomology  at  the  Cali¬ 
fornia  Academy  of  Sciences,  staff  members  rediscovered  what  is  undoubtedly  a  third 
Coleoptera  collection  made  by  T.  V.  Wollaston.  Johnson  (1970)  provided  detailed 
information  on  the  two  famous  Wollaston  collections  deposited  in  the  British  Mu¬ 
seum  (Natural  History),  London,  and  the  Oxford  University  Museum,  Oxford,  re¬ 
spectively,  and  on  Wollaston’s  work  on  Coleoptera.  It  has  been  apparent  to  sev¬ 
eral  workers  [e.g.  Israelson  (1971);  Johnson  (1970)],  however,  that  certain  material 
described  or  at  least  studied  by  Wollaston  is  not  represented  in  either  of  these  col¬ 
lections.  The  purpose  of  this  note  is  to  alert  coleopterists  around  the  World  to  the 
existence  of  additional  Wollaston  material  at  the  Academy. 

A  search  of  departmental  correspondence  files  reveals  that  the  specimens  were 
purchased  by  Dr.  E.  C.  Van  Dyke  from  W.  H.  Janson  &  Son  (44,  Great  Russell  Street, 
London)  in  November,  1933,  and  arrived  in  San  Francisco  in  late  December  of  the 
same  year.  The  shipment  was  invoiced  as  “Collection  of  Atlantic  Islands  Coleop¬ 
tera  in  7  boxes”.  Van  Dyke  immediately  donated  the  collection  to  the  Academy.  In 
his  annual  report  for  1933,  Dr.  E.  P.  Van  Duzee,  then  curator,  recorded  the  gift  as 
“the  Wollaston  Collection  of  beetles  from  the  Atlantic  Islands”. 

The  collection  comprises  about  4600  specimens,  representing  many  beetle  fam¬ 
ilies,  from  localities  in  the  Madeira,  Canary,  and  Cape  Verde  island  groups.  It  is 
probable  that  many  type  specimens  are  included.  Because  of  the  importance  of  this 
material,  I  plan  to  publish,  in  the  near  future,  a  list  of  taxa,  and  localities  for  each, 
represented  in  the  collection  as  an  aid  to  interested  workers. 
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PRELIMINARY  INVESTIGATION  INTO  THE 
STRIDULATORY  MECHANISM  OF  PLATYDERUS 
RUFICOLLIS  (MARSHAM)  (COLEOPTERA:  CARABIDAE) 

Trevor  G.  Forsythe 

17  Binswood  End,  Harbury,  Warwickshire,  England 

Abstract 

The  apparent  stridulatory  organ  of  the  vertex  and  pronotum  of  Platy- 
derus  ruficollis  is  described.  It  is  not  thought  to  be  a  stridulatory  warning 
mechanism,  but  it  may  be  used  for  intraspecific  functions.  Alternatively,  the 
beetle  may  be  preadapted  by  having  a  mechanism  that  could  be  used  for 
stridulation  but  not  yet  have  evolved  the  movement  necessary  for  forming 
a  regular  stridulatory  organ.  Again,  it  may  be  a  vestige  of  former  use  in 
stridulation. 


Platyderus  ruficollis  (Marsham)  is  found  in  open  country  under  stones, 
prefering  sandy  or  chalky  soils.  It  has  been  recorded  in  almost  two-thirds 
of  the  counties  of  England  but  does  not  seem  to  occur  in  Scotland  or  Wales 
(Moore  1957). 

Dudich  (1921)  suggested  that  the  vertex  and  pronotal  regions  of  P.  rufi¬ 
collis  are  concerned  with  stridulation.  Lindroth  (1974)  referred  to  the  trans¬ 
verse  granulae  of  the  vertex  as  an  apparent  stridulatory  organ. 

According  to  Dumortier  (1963)  the' cranioprothoracic  method  of  stridu¬ 
lation  is  found  only  in  the  Coleoptera,  where  numerous  examples  are 
known.  In  different  genera  of  Languriidae,  Nitidulidae,  Endomychidae, 
Hispidae,  and  Tenebrionidae  the  vertex  has  striated  areas,  which  rub  against 
the  anterior  margin  of  the  pronotum  through  a  vertical  movement  of  the 
head. 

Microscope  observations  of  the  vertex  of  both  male  and  female  speci¬ 
mens  of  P.  ruficollis  revealed  the  stridulatory  surface.  Microphotographs  of 
the  vertex  (Figs.  1-2)  show  transverse  rows  of  granulae  with  “pegs”  project¬ 
ing  away  from  the  pronotal  region.  This  area  of  the  vertex  would  be  con¬ 
sidered  as  the  pars  stridens. 

The  edge  of  the  pronotum  (Fig.  4)  is  tapered  to  form  a  thin  plectron-like 
projection.  This  area  can  be  easily  flexed,  appearing  to  have  elastic  prop¬ 
erties.  Microphotographs  of  the  underside  of  this  area  reveal  a  transversely 
oriented,  crenellated  area  (Fig.  3). 

It  therefore  seems  that  the  lower  surface  of  the  projecting  leading  edge 
of  the  pronotum  (Fig.  3)  may  be  used  as  a  plectron  in  relation  to  the  pars 
stridens  of  the  vertex  (Fig.  1)  when  the  two  undergo  relative  movement. 
The  direction  of  the  granulae  of  the  vertex  suggests  a  vertical  movement  of 
the  head  (Fig.  4). 

Most  carabids  known  to  stridulate  do  so  in  response  to  some  kind  of 
external  stimuli,  possibly  as  a  warning  signal  against  predators  (Thiele 
1977).  Stridulation  is  often  accompanied  by  release  of  an  acid  secretion  from 
the  terminal  abdominal  glands  (Forsyth  1972),  thought  to  be  a  defensive 
discharge  (Thiele  1977). 
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Fig.  1,  Transverse  granulae  of  vertex,  showing  projection  pegs,  of  Platy- 
derus  ruficollis.  20,000X. 


Specimens  of  P.  ruficollis  were  exposed  to  two  kinds  of  stimuli,  imitating 
those  possibly  experienced  in  their  environment.  Specimens  were  tapped  to 
imitate  pecking  by  birds,  and  blown  upon  gently  to  mimic  the  warm  breath 
of  foraging  insectivorous  mammals  (see  Linssen  1959).  Generally,  these 
stimuli  cause  carabids  such  as  Cychrus  rostratus  (L.)  or  Elaphrus  cupreus 
Dft.  to  stridulate  immediately  and  release  acid  secretions  from  their  ab¬ 
dominal  glands  (Linssen  1959;  Bauer  1974).  No  such  reactions  could  be  in¬ 
duced  in  P.  ruficollis.  Also,  no  stridulatory  movement  between  vertex  and 
pronotum  was  observed  during  administration  of  the  two  stimuli. 

Manually  produced  movement  of  the  vertex  against  the  pronotum  pro¬ 
duced  no  perceptible  sound  that  could  be  interpreted  as  stridulatory. 

Discussion 

Stridulation  by  carabid  beetles  is  thought  to  be  used  as  a  warning  signal 
in  response  to  disturbance  by  predators,  and  apart  from  agonistic  behaviour 
it  is  not  thought  to  be  concerned  with  intraspecific  communication,  partic¬ 
ularly  as  involved  with  sexual  behaviour  (Bauer  1973;  Thiele  1977). 
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In  P.  ruficollis  the  mechanism  described  does  not  appear  to  be  used  as  a 
warning  mechanism,  suggesting  that  perhaps  it  is  used  for  intraspecific  func¬ 
tions.  To  observe  intraspecific  communication,  specimens  of  both  sexes  were 
kept  for  3  months  under  laboratory  conditions  similar  to  those  found  in 
their  environment.  During  this  period  no  apparent  sexual  behaviour  was 
noticed.  If,  in  its  natural  environment,  P.  ruficollis  uses  the  mechanism  de¬ 
scribed  for  intraspecific  communication  other  than  agonistic  behaviour,  it 
would  be  the  only  carabid  known  to  use  stridulation  to  this  effect.  No  other 
information  appears  to  be  available  on  any  aspect  of  social  behaviour  in 
these  beetles. 

Alternatively,  those  carabid  beetles  investigated  for  stridulatory  mech¬ 
anisms  seem  to  be  well  endowed  with  surfaces  which  could  be  used  for 
stridulation.  Different  authors  have  suggested  that  in  the  genus  Elaphrus 
Fabr.  various  areas  of  the  elytra,  abdomen,  or  wings  may  be  concerned  with 
stridulation  (Forsythe  1978).  Freitag  and  Lee  (1972)  listed  13  species  of  cara- 
bids  and  62  species  of  tiger  beetles  with  a  pars  stridens  on  the  dorsal  aspect 
of  the  costae  and  subcostae  of  both  wings.  However,  many  of  these  ground 
beetle  species,  such  as  Loricera  pilicornis  (F.),  are  not  known  to  stridulate. 


Fig.  2,  Transverse  granulae  of  vertex,  showing  projection  pegs,  of  Platy- 
derus  ruficollis.  2000X. 
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Fig.  3,  Lower  surface  of  leading  edge  of  pronotum  of  Platyderus  rufi- 
collis.  1900X. 


Claridge  (1974)  investigated  the  stridulation  mechanism  of  Cychrus  cara- 
boides  (L.)  and  found  a  number  of  surfaces,  consisting  of  backward  facing 
microlamellae  on  the  abdominal  projection  and  in  the  epipleural  groove 
of  the  elytra  thought  to  be  concerned  with  stridulation.  Similar  surfaces 
found  anterior  to  these  at  the  base  of  the  elytra  could  play  no  part  in  pro¬ 
ducing  sound,  since  the  base  of  the  abdomen  is  fused  with  the  mesothoracic 
and  metathoracic  segments  which  carry  the  elytra.  He  also  investigated 
Carabus  problematicus  Hb.,  a  species  not  known  to  stridulate,  and  found 
surfaces  similar  to  those  on  C.  caraboides.  Microphotographs  of  the  epi¬ 
pleural  groove  of  the  elytra  and  abdominal  projection  of  Blethisa  multi- 
punctata  (L.)  reveal  a  similar  arrangement  of  plectron-like  structures  in 
positions  corresponding  to  those  thought  to  be  concerned  with  stridulation 
in  Elaphrus  cupreus  (Forsythe  1978). 

It  therefore  seems  that  it  is  not  the  presence  of  “stridulatory”  surfaces 
that  leads  to  stridulation,  but  the  ability  of  the  insect  to  adapt  some  move¬ 
ment  which  brings  these  surfaces  together  to  produce  sound.  If  the  noise  thus 
produced  were  in  some  way  useful,  the  insect  would  gradually  develop 
these  surfaces,  during  evolution,  into  regular  stridulating  organs.  Thus, 
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Fig.  4,  Dorsal  aspect  of  Platyderus  ruficollis,  showing  the  relationship 
between  the  pars  stridens  of  vertex  (PS)  and  leading  edge  of  pronotum  (P). 


in  Elaphrus  riparius  L.,  extension,  retraction,  and  expansion  of  the  abdo¬ 
men  during  wing  folding  (personal  field  observations)  may  have  become 
adapted  for  use  in  stridulation,  the  beetle  being  preadapted  to  stridulate 
by  having  “stridulatory”  surfaces  between  elytra  and  abdomen.  Platyderus 
ruficollis  may  be  preadapted  by  having  a  mechanism  which  could  be  used 
for  stridulation,  but  it  does  not  appear  to  have  evolved  the  movement 
necessary  for  bringing  these  surfaces  together  in  such  a  way  as  to  produce 
beneficial  sound.  On  the  other  hand,  the  beetle  as  it  adapted  to  a  different 
or  more  specialised  environment  may  have  lost  the  ability  to  use  the  mech¬ 
anism  which  remains  as  a  vestige. 
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NOTICE 

We  have  received  word  that  one  of  our  original  members,  Mr.  William  Rosenberg 
of  Hazelwood,  NC,  died  at  his  home  on  23  August  1979.  We  have  lost  a  good  friend. 
We  understand  that  some  of  Willi’s  collections  will  eventually  come  to  the  Smith¬ 
sonian. 
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FLAT  BARK  BEETLES  NEW  TO  FLORIDA 
AND  THE  U.S.  (COLEOPTERA:  CUCUJIDAE  S.L.)1 

M.  C.  Thomas 

4327  NW  30th  Terrace,  Gainesville,  FL  32605 

Abstract 

Three  species  of  Cucujidae  ( Laemophloeus  bitub erculatus  Reitter,  Sil- 
i janus  recticollis  Reitter,  and  Silvanoprus  scuticollis  (Walker))  are  recorded 
from  the  U.S.  for  the  first  time.  Three  other  species  ( Ahasverus  longulus 
(Blatchley),  Cathartosilvanus  trivialis  (Grouvelle),  and  Telephanus  velox 
(Haldeman))  are  recorded  for  the  first  time  from  Florida. 

An  examination  of  the  Cucujidae  in  the  Florida  State  Collection  of 
Arthropods,  specimens  received  from  collectors  for  identification,  and  re¬ 
cent  collecting  have  resulted  in  the  discovery  of  6  species  new  to  Florida. 
Three  of  these  have  been  recorded  previously  only  from  tropical  areas  and 
are  new  to  the  U.S. 

The  specimens  recorded  below  are  deposited  in  the  Florida  State  Col¬ 
lection  of  Arthropods  (FSCA),  and  the  private  collections  of  Robert  H. 
Turnbow  Jr.  (RHT)  and  the  author  (MCT). 

I  thank  Robert  H.  Turnbow  Jr.  and  Paul  M.  Choate  for  supplying  speci¬ 
mens.  Special  thanks  go  to  Robert  E.  Woodruff  for  giving  me  access  to  the 
specimens  in  his  care,  to  D.G.H.  Halstead  for  checking  my  determinations 
of  most  of  the  silvanids,  and  to  both  for  reading  and  criticizing  this  paper. 


Laemophloeus  bitub  erculatus  Reitter:  This  species  appears  to  have  gone 
unreported  since  its  description  from  Puerto  Rico  in  1878.  Wolcott  (1950) 
noted,  “The  early  records  .  .  .  have  not  been  confirmed  by  later  collec¬ 
tions  .  .  .”  The  following  specimens  represent  new  North  American  records: 
FLORIDA:  Monroe  County,  Plantation  Key,  8-IV-1966,  blacklight  trap, 
F.  W.  Mead;  Plantation  Key,  1-1-1967,  blacklight  trap,  H.  V.  Weems  Jr.; 
Stock  Island,  22-V-1963,  blacklight  trap,  F.  A.  Buchanan  (FSCA,  8;  MCT, 
3). 

Silvanus  recticollis  Reitter:  This  species  has  been  reported  from  many 
localities  in  the  Oriental  and  Ethiopian  regions  (Halstead  1973;  Pal  and 
Gupta  1977),  but  it  has  not  been  recorded  outside  the  Old  World.  The  fol¬ 
lowing  is  the  first  Western  Hemisphere  record  for  this  species:  FLORIDA: 
Indian  River  County,  Fellsmere,  4-IX-1975,  blacklight  trap,  M.  C.  Thomas 
(MCT,  1). 

This  is  possibly  an  adventitious  record  but  the  facts— the  locality  is  in¬ 
land,  the  specimen  was  “wild-caught,”  and  S.  recticollis  Reitter  is  not  known 
to  infest  stored  products— all  suggest  it  is  established.  The  general  area  in 
which  the  single  specimen  was  taken  is  composed  primarily  of  citrus  groves 
and  low  pine  woods. 

Cathartosilvanus  trivialis  (Grouvelle):  Although  primarily  Neotropi- 


1  Halstead  (1973)  and  Pal  and  Gupta  (1977)  follow  Crowson  (1955)  in  treating  Silvaninae 
as  a  full  family  while  Arnett  (1973)  retained  it  as  a  subfamily.  For  this  paper  I  follow  the  con¬ 
servative  route  in  considering  the  Cucujidae  in  its  broadest  sense. 
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cal,  this  species  ranges  north  to  California  and  Arizona  (Halstead  1973), 
but  it  has  not  been  reported  from  elsewhere  in  the  U.S.  The  following  repre¬ 
sents  a  new  record  for  Florida  and  Eastern  North  America:  FLORIDA: 
Dcide  County,  Miami  Springs,  14-VII-1962,  under  bark  of  Australian  pine, 
R.  E.  Woodruff  (FSCA,  2).  This  species  has  been  intercepted  on  produce 
(Halstead  1973),  and  Miami  Springs  is  nearly  adjacent  to  Miami  Interna¬ 
tional  Airport,  suggesting  a  possible  source  of  introduction. 

Silvanoprus  scuticollis  (Walker):  Tropicolitan  in  distribution,  this  spe¬ 
cies  ranges  through  the  East  Indies,  Africa,  and  the  Greater  and  Lesser  An¬ 
tilles  (Hetschko  1930).  I  have  seen  specimens  from  the  following  locali¬ 
ties,  representing  new  North  American  records:  FLORIDA:  Dade  County, 
Perrine,  Matheson  Hammock,  Miami;  Indian  River  County,  South  of  Vero 
Beach;  Marion  County,  Ocala;  Alachua  County,  Gainesville;  Liberty 
County,  Torreya  State  Park.  GEORGIA:  Charlton  County,  Stephen  Foster 
State  Park;  Clarke  County,  3  mi.  N.  Athens.  NORTH  CAROLINA:  Onslow 
County,  Camp  Lejeune.  The  17  specimens  represent  13  collection  records 
and  were  all  taken  at  light  or  in  blacklight  traps  during  the  months  of  June 
through  September  (FSCA,  5;  RHT,  3;  MCT,  9). 

Telephanus  velox  (Haldeman):  This  is  a  common,  widespread  species 
in  Eastern  North  America  and  has  been  recorded  as  far  south  as  Alabama 
(Loding  1945).  However,  it  has  not  been  reported  previously  from  Florida. 
The  following  specimens  represent  a  new  state  record:  FLORIDA:  Marion 
County,  Ocala,  17-VIII-1977,  blacklight  trap,  M.  C.  Thomas;  Alachua 
County,  Gainesville,  1605  NW  71st  St.  (near  Garden  Club),  6-VI-1977, 
blacklight  trap,  B.  J.  Smittle  (FSCA,  1;  MCT,  1). 

Ahasverus  longulus  (Blatchley):  Blatchley  (1910)  described  this  species 
from  Indiana.  Casey  (1916)  redescribed  it  as  Silvanus  parviceps  from  an  un¬ 
certain,  but  possibly  New  York,  locality.  Except  for  the  synonymy  of 
Casey’s  name  (Halstead  1973),  the  original  descriptions  appear  to  be  all 
that  has  been  published  on  this  species.  The  following  record  represents  a 
considerable  southern  extension  of  its  recorded  range:  FLORIDA:  Alachua 
County,  Gainesville,  4-VII-1978,  blacklight  trap,  M.  C.  Thomas  (MCT,  1). 
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GENUS  TANYGASTER  BLATCHLEY,  A  NEW  SYNONYM 
OF  PHYLLOTRETA  CHEVROLAT 
(COLEOPTERA:  CHRYSOMELIDAE:  ALTICINAE) 

Eric  H.  Smith 

Field  Museum  of  Natural  History,  Chicago,  IL  60605 

Abstract 

The  genus  Tanygaster  Blatchley  is  synonymized  with  Phyllotreta  Chev- 
rolat.  This  necessitates  the  new  combination  of  P.  ovalis  (Blatchley)  and 
the  transfer  of  T.  lindahli  (Dury)  back  to  Phyllotreta.  A  lectotype  is  desig¬ 
nated  for  P.  lindahli.  The  type  series  of  both  P.  ovalis  and  P.  lindahli  have 
been  found  to  be  composite. 


Genus  Phyllotreta  Chevrolat 

Phyllotreta  Chevrolat  1837:391.  Type-species:  Chrysomela  hrassicae  F. 

(Designated  by  Chevrolat,  in  d’Orbigny  1845:6.) 

Orchestris  Crotch  1873:65.  (not  Kirby  1837).  Type-species:  Chrysomela  ne- 
morum  L.  (Synonymy  by  LeConte  1878:615). 

Tanygaster  Blatchley  1921:26-27.  Type-species:  Tanygaster  ovalis  Blatch¬ 
ley  (by  original  designation  and  monotypy).  New  Synonymy. 

Blatchley  (1921)  proposed  the  genus  Tanygaster  for  two  male  specimens 
collected  separately  in  Marion  Co.,  Indiana.  He  later  (1930:45)  designated 
the  specimen  collected  May  5,  1918  as  type  (  =  lectotype).  Therefore,  the 
second  specimen,  collected  June  6, 1912,  became  a  paralectotype. 

Chittenden  (1927:59)  credited  Heikertinger  (1924:59)  with  the  idea  that 
Phyllotreta  lindahli  Dury  (1906:254)  might  belong  in  Tanygaster,  but  this 
species  is  not  mentioned  in  the  Heikertinger  paper.  Wilcox  (1954:467-8) 
transferred  P.  lindahli  to  Tanygaster  “because  the  front  coxal  cavities  are 
closed.”  Tanygaster  has  subsequently  contained  these  two  species. 

I  became  interested  in  Tanygaster  during  the  preparation  of  my  revision 
of  Phyllotreta  (Smith  1981)  because  of  its  close  relationship  to  this  genus 
and  because  of  questions  raised  in  my  mind  by  the  original  placement  of  the 
Dury  species  and  its  later  transfer.  Subsequently,  I  have  examined  the 
Blatchley  types  of  T.  ovalis  (at  Purdue  University)  and  Dury’s  four  syn- 
types  of  P.  lindahli  (at  Cincinnati  Museum  of  Natural  History). 

Upon  comparing  the  generic  diagnoses  of  Tanygaster  and  Phyllotreta, 
and  the  lectotype  of  T.  ovalis  (Figs.  1-5)  with  several  species  of  Phyllotreta, 
I  found  the  generic  characters  to  be  the  same  or  similar,  with  one  exception. 
This  exception  concerns  the  condition  of  the  procoxal  cavities.  Blatchley 
stated  that  the  procoxal  cavities  of  T.  ovalis  are  closed  but,  in  fact,  they 
are  open  in  both  the  lectotype  and  paralectotype  as  in  Phyllotreta.  The 
antennae  and  genitalia  of  the  types  are  similar  to  those  of  Phyllotreta. 
Therefore  I  consider  Tanygaster  to  be  a  synonym  of  Phyllotreta.  This  means 
that  T.  ovalis  becomes  Phyllotreta  ovalis  (Blatchley)  New  Combination. 

Examination  of  the  genitalia  of  the  types  of  T.  ovalis  also  confirmed  my 
suspicion  that  two  species  were  represented  (Figs.  2-4  vs.  10-12).  In  particu- 
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Figures  1-8:  Tanygaster  (  =  Phyllotreta).  Figs.  1-5,  lectotype  of  T.  ovalis : 
Fig.  1,  beetle;  Figs.  2-4,  male  genitalia  in  dorsal,  lateral,  ventral  views 
respectively;  Fig.  5,  anteriodorsal  view  of  left  antenna.  Figs.  6-8,  third  fe¬ 
male  syntype  of  Phyllotreta  lindahli  (?  =  T.  ovalis ):  Fig.  6,  anteriodorsal 
view  of  right  antenna;  Figs.  7-8,  spermatheca  in  dorsal  and  lateral  views 
respectively. 

lar,  the  genitalia  differ  markedly  in  the  shape  of  the  preapical  region  and 
apex  in  dorsal  view  and  in  the  size,  shape  and  position  of  the  two  depressions 
on  the  ventral  surface.  These  two  types  also  differ  in  overall  size,  the  lec¬ 
totype  being  shorter  and  smaller.  The  paralectotype  is  a  specimen  of  P. 
lindahli  Dury. 

The  type  series  of  the  P.  lindahli  contains  one  male  (Figs.  9-13;  designated 
here  as  LECTOTYPE)  and  three  females.  This  lectotype  designation  is  es¬ 
pecially  desirable  because  this  series,  too,  contains  two  species.  The  lecto- 
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Figures  9-15:  Phyllotreta  lindahli.  Fig.  9,  male  syntype;  Figs.  10-12,  male 
genitalia  in  dorsal,  lateral,  ventral  views  respectively;  Figs.  13-14,  anterio- 
dorsal  view  of  left  antenna  of  male  syntype  and  right  antenna  of  first  fe¬ 
male  syntype  respectively;  Fig.  15,  lateral  view  of  spermatheca  of  first  fe¬ 
male  syntype. 

type  and  the  first  female  paralectotype  (Figs.  14,  15)  are  labeled  “Cin.O.” 
and  the  second  female  paralectotype  is  labeled  “Cin.  O.  V.30.5”.  The  third 
female  paralectotype  (Figs.  6-8)  is  labeled  “Cin.  O.  5.20.6“  and  represents  a 
different  species  (below). 

Dury  (1906:254)  did  not  mention  the  procoxal  cavities  in  his  description 
of  P.  lindahli.  Wilcox  briefly  examined  the  third  female  and  thought  that 
the  procoxal  cavities  were  closed.  On  this  basis,  he  (1954)  transferred  P. 
lindahli  to  Tanygaster.  However,  the  procoxal  cavities  of  all  four  sped- 
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mens  are  open.  In  addition,  the  antennae  and  genitalia  of  both  sexes  repre¬ 
sented  by  the  lectotype  and  the  first  two  paralectotypes  are  similar  to  those 
of  Phyllotreta.  Therefore,  I  transfer  T.  lindahli  (Dury)  back  to  Phyllotreta. 

The  third  female  paralectotype  of  the  Dury  series  is  probably  a  speci¬ 
men  of  P.  ovalis.  However,  the  spermatheca  (Figs.  7,  8)  is  unlike  those  of 
all  other  species  of  Phyllotreta  which  I  have  thus  far  examined  in  two  major 
morphological  features.  The  sclerotized  duct  is  oriented  laterally  along 
the  length  of  the  receptacle  instead  of  ventrally  and  in  the  same  plane  as 
the  receptacle,  and  the  anterior-posterior  curvature  in  dorsal  view  is  differ¬ 
ent.  Undoubtedly,  as  I  continue  to  work  on  my  revision  of  the  immaculate 
species  of  Phyllotreta  and  examine  the  thousands  of  accumulated  specimens, 
I  will  find  additional  representatives  of  P.  ovalis  and  P.  lindahli.  Then  I 
may  be  able  to  determine  if  the  spermatheca  of  this  female  is  aberrant  or 
normal,  and  whether  or  not  this  specimen  is  a  female  of  P.  ovalis. 

Acknowledgements 

I  thank  Dr.  Arwin  Provonska  of  Purdue  University  for  the  loan  of  the 
Blatchley  specimens,  Dr.  Charles  Ohler  of  the  Cincinnati  Museum  of  Nat¬ 
ural  History  for  the  loan  of  the  Dury  series,  John  Wilcox  for  his  discussions 
concerning  this  problem,  and  Dr.  Rupert  Wenzel  for  reviewing  the  manu¬ 
script. 


Literature  Cited 

Blatchley,  W.  S.  1921.  Notes  on  Indiana  Halticine  with  characterization 
of  a  new  genus  and  descriptions  of  new  species.  J.  New  York  Ent.  Soc. 
29:16-27. 

_  1930.  Blatchlyana.  The  Nature  Publishing  Co.,  Indianapolis. 

77  pp. 

Chevrolat,  L.  A.  A.  1837.  In  P.F.M.A.  Dejean,  Catalogue  des  Coleopteres 
de  la  collection  de  M.  le  comte  Dejean.  Paris,  ed.  3,  pp.  385-503. 

_  1845.  In  M.  C.  d’Orbigny,  Dictionaire  Universel  d’Histoire  Natur- 

elle.  Paris.  6,  792  pp. 

Chittenden,  F.  H.  1927.  The  species  of  Phyllotreta  north  of  Mexico.  Ento- 
mologica  Americana,  8(1):  1-63. 

Crotch,  G.  R.  1873.  Materials  for  the  study  of  the  Phvtophaga  of  the  United 
States.  Proc.  Acad.  Nat.  Sci.  Philadelphia,  25:19-83. 

Dury,  C.  1906.  Ecological  notes  on  some  Coleoptera  of  the  Cincinnati 
region,  including  seven  new  species.  J.  Soc.  Nat.  Hist.  Cincinnati, 
20:251-256. 

Heikertinger,  F.  1924.  Die  Halticinengenera  der  Palaearktis  und  Nearktis. 
Koleopterologische  Rundschau  11:25-70. 

Kirby,  W.  1837.  Insects.  Coleoptera.  In  J.  Richardson,  Fauna  Boreali- 
Americana;  or  the  zoology  of  the  northern  parts  of  British  America  . . . 
Norwich,  249  pp. 

LeConte,  J.  L.  1878.  Descriptions  of  new  species.  In  H.  G.  Hubbard  and  E.  A. 
Schwarz,  the  Coleoptera  of  Michigan.  Proc.  American  Phil.  Soc., 
17:593-626. 

Smith,  E.  H.  1981.  Revision  of  the  maculate  species  of  the  genus  Phyllo¬ 
treta  Chevrolat  of  America  north  of  Mexico;  Part  I,  the  maculate 
species  (Coleoptera:  Chrysomelidae,  Alticinae).  In  Press.  Fieldiana: 
Zoology:  approx.  250  pp. 

W'ilcox,  J.  A.  1954.  Leaf  beetles  of  Ohio  (Chrysomelidae:  Coleoptera).  Ohio 
Biol.  Surv.  Bull.  43:353-506. 


THE  COLEOPTERISTS  BULLETIN  33(3),  1979 


363 


A  CONTRIBUTION  TO  THE  KNOWLEDGE  OF  THE 
ALTICINAE  OF  THE  CANARY  ISLANDS 
(COLEOPTERA:  CHRYSOMELIDAE) 

B.  Gruev 

(Dept.  Zoology,  University  of  Plovdiv,  Bulgaria)  and 

E.  Petitpierre 

(Dept.  Genetica,  University  of  Barcelona,  Spain) 

Abstract 

Taxonomic  and  biogeographic  data  are  given  for  5  species  of  flea  beetles 
from  the  Canary  Islands.  Male  genitalia  are  illustrated  for  Longitarsus 
nubigena  Wollaston.  L.  persimilis  Wollaston  is  removed  from  synonymy 
with  L.  isoplexidis  Wollaston,  and  L.  stenocyphon  Wollaston  is  placed 
as  a  subspecies  of  L.  persimilis.  L.  pallidicollis  Wollaston  is  a  subspecies  of 
L.  stragulatus  Foudras,  and  L.  pesudodorsalis  Lindberg  is  a  synonym  of 
pallidicollis’,  a  key  to  subspecies  of  L.  stragulatus  is  given.  Presence  of  L. 
aeneus  Kutschera  on  the  Canary  Islands  is  confirmed. 


This  paper  offers  taxonomic  and  biogeographic  data  about  5  species  of 
flea  beetles  from  the  Canary  Islands.  We  are  indebted  to  Pedro  Oromf  for 
loan  of  specimens  from  his  collection  and  from  that  of  the  Museo  de  His- 
toria  Natural  of  Tenerife.  Our  thanks  also  go  to  Carlo  Leonardi  of  Museo 
Civico  de  Storia  Naturale  of  Milan,  Sharon  Shute  of  the  British  Museum  of 
Natural  History  of  London,  Nicole  Berti  of  Museum  National  d’Histoire 
Naturelle  of  Paris,  and  Serge  Doguet  of  Fontenay  sous  bois  (France)  for 
assistance. 


Aphthona  crassipes  Wollaston 

A.  crassipes  Wollaston,  1860,  Journ.  Ent.  I,  p.  3 

Wollaston  (1860)  reported  a  rather  large  size  for  the  specimens,  namely 
“2  1/3—2  2/3  lin.”  (5.3—6  mm.).  We  consider,  as  Heikertinger  (1944)  did,  that 
Wollaston  erred,  and  we  take  the  view  that  the  real  length  of  this  leaf 
beetle  is  considerably  smaller. 

The  only  specimen  we  had  at  our  disposal  was  a  male,  labelled: 
“Hierro,  El  Tesoro,  21. V. 1963,  leg.  J.  M.  Fernandez”.  It  coincides  with  Wol¬ 
laston’s  description,  except  for  the  body  length,  as  well  as  with  Heiker- 
tinger’s  (including  the  shape  of  the  aedeagus). 

The  species  has  been  known  only  from  Tenerife  and  La  Palma  Islands. 
Thus,  it  is  new  to  the  fauna  of  Hierro  Island. 

Longitarsus  nubigena  Wollaston 

L.  nubigena  Wollaston,  1854,  Ins.  Mader.,  p.  447. 

This  species  was  described  by  Wollaston  on  the  basis  of  female  speci¬ 
mens  only.  Its  description  was  recently  expanded  by  Leonardi  (1973),  who 
examined  female  specimens  from  Madeira  and  Tenerife  and  illustrated  the 
spermatheca. 
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Fig.  1,  Aedeagus  of  Longitarsus  nubigena  Wollaston  (Tenerife;  drawn 
by  C.  Leonardi):  ventral,  dorsal,  lateral. 


We  had  four  specimens  at  our  disposal,  labelled:  “Tenerife,  Anaga, 
29. V. 1975,  leg.  J.  M.  Fernandez”,  1  male;  “Gomera,  Hermigua,  12. IV. 1974, 
leg.  P.  Oromf’,  1  female;  “Gomera,  Hermigua,  7. V. 1962,  leg.  J.  M.  Fernan¬ 
dez”,  1  male;  and  “Gomera,  El  Rejo,  24. XII. 1971,  leg.  P.  Oromi”  1  male. 
Dr.  Leonardi  identified  the  two  male  specimens,  and  we  investigated  the 
spermatheca  of  the  female  which  turned  out  to  be  identical  to  that  illus¬ 
trated  by  Leonardi  (1973). 

Leonardi  (1973)  noted  that  L.  nubigena  has  been  incorrectly  associated 
with  the  group  of  L.  lycopi  Foudras/L.  membranaceus  Foudras.  He  classified 
it  as  belonging  to  the  group  of  L.  pellucidus  Foudras.  His  decision  has  been 
confirmed  by  examination  of  the  aedeagus  of  our  male  specimens  because 
the  aedeagus  shape  of  L.  nubigena  is  quite  similar  to  that  of  L.  pellucidus. 
Original  drawings  of  the  L.  nubigena  aedeagus,  made  by  Dr.  Leonardi,  are 
given  herein  for  the  first  time  (Fig.  1-a,  b,  c). 
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Figs.  2-4,  Aedeagus  of  Longitarsus  spp.,  25X  (photos  by  S.  Shute):  2,  L. 
isoplexidis  Wollaston  (Madeira;  a,  ventral;  b,  lateral);  3a,  L.  persimilis 
stenocyphon  Wollaston  (Cape  Verde  Is.;  ventral);  3b,  L.  p.  persimilis  Wol¬ 
laston  (Tenerife;  ventral);  4a,  L.  p.  stenocyphon  (lateral);  4b,  L.  p.  per¬ 
similis  (lateral). 
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Longitarsus  persimilis  Wollaston,  status  resurrected 

L.  persimilis  Wollaston,  1860,  Journ.  Ent.  I,  p.  4 

This  form  has  been  regarded  as  a  subspecies  of  the  Madeiran  species  L.  iso- 
plexidis  Wollaston,  1854  (Heikertinger  and  Csiki  1940).  After  a  comparative 
examination  of  the  aedeagus  of  type  specimens  of  L.  isoplexidis  and  L.  per¬ 
similis  from  the  British  Museum,  we  consider  them  two  valid  species.  The 
clear  difference  in  aedeagus  form  gives  strong  support  to  the  assumption 
that  reproductive  isolation  between  both  taxa  exists  (Fig.  2-a,  b;  Fig.  3-b; 
Fig.  4-b). 

We  treat  here  one  more  question  relative  to  these  two  species.  The  form 
stenocyphon  Wollaston,  1867,  from  the  Cape  Verde  Islands  has  been  con¬ 
sidered  a  subspecies  of  L.  isoplexidis  Wollaston  (Heikertinger  and  Csiki 
1940).  We  define  it  here  as  Longitarsus  persimilis  stenocyphon  Wollaston, 
1867,  Comb.  nov.  after  the  examination  of  type  specimens  from  the  British 
Museum.  The  aedeagus  of  stenocyphon  does  not  differ  significantly  from 
that  of  persimilis  (Fig.  3-a;  Fig.  4-a).  However,  it  is  very  different  from  the 
aedeagus  of  L.  isoplexidis.  We  note  also  the  reciprocal  geographical  posi¬ 
tion  of  Madeira,  the  Canary  Is.,  and  the  Cape  Verde  Is.  inhabited  by  isoplexi¬ 
dis,  persimilis,  and  stenocyphon,  respectively. 


Longitarsus  stragulatus  pallidicollis  Wollaston 

L.  dorsalis  (Fabr.)  sensu  Wollaston,  1860,  Jour.  Ent.  V,  1,  p.  8;  1864,  Cat. 
Can.  Col.,  p.  413. 

L.  circumseptus  var.  ft  pallidicollis  Wollaston,  1865,  Coleoptera  Atlan- 
tidum,  p.  369. 

L.  pseudodorsalis  Harald  Lindberg,  1850,  Soc.  Sci.  Fenn.  Commet.  Biol.  10, 
18,  p.  16,  syn.  nov. 

This  form  was  first  regarded  by  Wollaston  (1860)  as  identical  with  dor¬ 
salis  (Fabr.),  and  later  (1865)  as  “var.  pallid^ms^  of  L.  circumseptus 
(Allard)  (=  stragulatus  Foudras).  Wollaston  observes  in  his  second  paper: 
“.  .  .  The  Canarian  examples  however  differ  from  the  Algerian  one  now  be¬ 
fore  me  in  having  their  prothorax  testaceous  instead  of  black  ...  I  feel  satis¬ 
fied  that  this  peculiarity  is  merely  a  geographical  one  and  is  totally  insuf¬ 
ficient  to  indicate  a  distinct  species”,  and  then  in  a  footnote:  “.  . .  and  I  would 
therefore  acknowledge  this  slight  insular  modification  of  the  circumseptus 
by  recording  it  as  the  var.  pallidicollis ”. 

Lindberg  (1950)  redescribed  this  form  and  raised  it  to  species  rank,  ignor¬ 
ing  the  designation  pallidicollis  suggested  by  Wollaston. 

We  have  studied  two  specimens  from  the  Tenerife  Museum,  labelled: 
“Fuerteventura,  Cumbre  Jandfa,  4. V.  1975,  leg.  P.  Oromr”  as  well  as  five 
specimens  from  the  Paris  Museum:  “lies  Canaries,  Lanzarote,  Ch.Alluaud, 
1890,  Longitarsus  pallidicollis  Woll.,  Peyerimhoff  det.”.  All  these  speci¬ 
mens  possess  testaceous  pronota,  but  the  shape  of  the  aedeagus  does  not 
differ  from  that  of  the  typical  form  of  L.  stragulatus.  On  the  basis  of  the  in¬ 
variable  color  of  the  pronotum,  we  consider  “ pallidicollis ”  as  an  isolated 
geographical  race,  allopatric  to  the  other  known  forms  that  will  be  men¬ 
tioned  below.  Thus,  it  is  better  regarded  as  a  subspecies  rather  than  “a  slight 
insular  modification”,  according  to  Wollaston,  or  a  species  as  termed  by 
Lindberg. 
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Another  subspecies  of  L.  stragulatus  has  been  briefly  described  by  Peyer- 
imhoff  (1915)  as:  “Thyamis  stragulata  punica,  n.subsp.— Proles  aptera,  non 
aliter  quam  foliis  Othonnopsis  cheirifoliae  victitans”.  Therefore,  L.  stragu¬ 
latus  is  a  polytypic  species  with  three  subspecies:  stragulatus  s.str.  (South¬ 
western  Europe,  Sicily,  Sardinia,  Malta),  punicus  (Algeria,  Tunisia),  and 
pallidicollis  (Canary  Is.:  Lanzarote,  Gran  Canaria,  Fuerteventura),  differ¬ 
entiated  according  to  the  following  key: 

1(4)  Pronotum  black 

2(3)  Winged . 

3(2)  Apterous . 

4(1)  Pronotum  testaceous 

Longitarsus  aeneus  Kutschera 

L.  aeneus  Kutschera,  1862,  Wien.  Ent.  Monatschr.  VI,  pp.  103,  107. 

Heikertinger  (1914)  had  certain  doubts  about  the  existence  of  this  species 
in  the  Canary  Islands.  We  have  come  upon  two  specimens,  a  male  and  a  fe¬ 
male,  from  Tenerife  (Bajamar,  23.11.1965,  leg.  J.  M.  Fernadez)  that  undoubt¬ 
edly  are  L.  aeneus  according  to  the  aedeagus. 


ssp.  stragulatus  s.str. 

. ssp.  punicus 

.  ssp.  pallidicollis 
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REVIEW  OF  THE  DERODONTIDAE  (COLEOPTERA: 
POLYPHAGA)  WITH  NEW  SPECIES  FROM 
NORTH  AMERICA  AND  CHILE 

John  F.  Lawrence1  and  T.  F.  Hlavac2 

Abstract 

The  world  genera  and  species  of  Derodontidae  are  reviewed,  and  keys 
are  provided  to  genera  (based  on  larvae  and  adults),  to  the  species  of  Not  ho- 
derodontus,  and  to  the  North  American  species  of  Derodontus  and  Lari- 
cobius.  Discussions  are  presented  on  the  adult  and  larval  morphology, 
habitat  and  food  habits,  life  cycle  patterns  and  phylogenetic  relationships 
of  the  family.  A  family  diagnosis  is  presented  and  two  possible  generic 
cladograms  are  proposed.  A  special  section  is  included  on  the  surface  fea¬ 
tures  associated  with  cuticular  secretions  in  beetles  as  a  whole,  as  well  as 
in  derodontids.  The  following  new  taxa  are  described:  Derodontus  esoteri- 
cus  Lawrence,  D.  unidentatus  Lawrence,  Nothoderodontus  chilensis  Law¬ 
rence,  and  N.  dentatus  Lawrence. 

Introduction 

The  family  Derodontidae  includes  four  genera  and  19  species  of  small¬ 
sized  beetles  which  inhabit  the  temperate  parts  of  both  southern  and  north¬ 
ern  hemispheres  but  are  rarely  encountered  in  the  field  and  uncommon  in 
collections.  Although  treated  as  clavicorn  Cucujoidea  in  older  classifica¬ 
tions,  they  are  considered  by  Crowson  (1944,  1955,  1959)  to  be  among  the 
most  primitive  of  polyphagan  beetles,  and  Hlavac’s  work  on  the  prothorax 
(1973, 1975b)  has  given  support  to  this  idea.  In  the  present  work,  a  systematic 
review  of  the  Derodontidae,  with  descriptions  of  new  taxa  from  North 
America  and  Chile,  is  combined  with  a  detailed  presentation  of  adult  and 
larval  external  morphology,  accumulated  data  on  food  habits  and  life 
cycle,  and  a  discussion  of  phylogenetic  relationships  within  the  family  and 
between  it  and  related  groups  of  beetles. 

Adult  Morphology 

A  detailed  morphological  study  of  Laricobius  erichsoni  has  been  pub¬ 
lished  by  Franz  (1958),  and  specific  structures  of  various  derodontids  have 
been  illustrated  by  Brown  (1944),  Crowson  (1944,  1955,  1959),  Forbes  (1926), 
Hlavac  (1973,  1975b),  and  Stickney  (1923).  The  following  sections  will  em¬ 
phasize  those  features  unique  to  the  family,  those  primitive  for  the  order  as  a 
whole,  and  those  which  are  of  use  in  determining  intrafamilial  relation¬ 
ships.  Because  an  emphasis  has  been  placed  on  spatial  and  functional  rela¬ 
tionships,  some  of  the  terminology  (taken  in  part  from  Hlavac,  1973,  1975b) 
will  be  at  variance  with  that  normally  employed  in  taxonomic  keys.  When 
possible,  alternative  terms  are  given  in  parentheses.  A  separate  section  deal¬ 
ing  with  surface  features  in  Coleoptera  has  been  included  because  the  gen¬ 
eral  subject  has  not  been  adequately  covered  in  the  literature. 
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Structural  Organization 

Derodontidae  are  small,  relatively  loosely  organized  beetles,  which 
are  highly  convex  dorsally  and  flat  ventrally.  The  vestiture  in  Peltastica 
and  Derodontus  consists  of  very  short,  fine  hairs,  whereas  in  Laricobius  the 
hairs  are  long  and  erect,  and  in  Nothoderodontus  they  are  long  and  recum¬ 
bent. 

Head  and  Mouthparts.  The  most  conspicuous  feature  of  the  derodontid 
head  is  the  pair  of  dorsal  ocelli  (figs.  1-4,  7)  just  mesad  of  the  compound 
eyes.  The  function  of  these  organs  is  unknown  and  it  is  not  at  all  certain 
that  they  are  homologues  of  the  ocelli  of  Hydraenidae  and  omaliine 
Staphylinidae;  their  location  immediately  over  the  optic  nerves  and  the 
thin,  translucent  cuticle  of  which  they  are  composed,  however,  suggest  that 
they  are  at  least  analogous  to  the  dorsal  ocelli  of  other  beetles.  In  Pel¬ 
tastica,  Laricobius,  and  Nothoderodontus  they  are  relatively  small,  round, 
and  close  to  the  eye  margins,  while  in  Derodontus  they  are  much  larger 
and  are  incorporated  into  the  system  of  canals  and  bridges  described  in  the 
next  section  (p.  379). 

The  compound  eye  is  relatively  large,  entire,  and  finely  facetted;  in 
Laricobius  and  Nothoderodontus,  setae  occur  among  the  eye  facets.  The  an- 


Figs.  1-4.  Heads  of  adult  Derodontidae,  dorsal  view.  1.  Derodontus 
esotericus,  n.  sp.  2.  Derodontus  unidentatus,  n.  sp.  3.  Nothoderodontus 
chilensis,  n.  sp.  4.  Nothoderodontus  gourlayi  Crowson. 
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tennal  insertions  in  Peltastica  are  concealed  from  above  by  antennal  ridges 
formed  from  the  frons;  these  ridges  are  reduced  in  the  remaining  three  genera, 
so  that  the  antennal  insertions  are  exposed.  Peltastica  also  has  well-devel¬ 
oped  antennal  fossae  beneath  the  eyes,  but  the  other  genera  lack  them.  In 
all  derodontids,  the  cervical  sclerites  are  well-developed,  the  frontocly- 
peal  suture  is  absent,  and  the  tentorium  consists  of  a  well-developed  cor- 
porotentorium,  broad  laminatentoria  meeting  at  the  midline,  strong  preten- 
toria  and  relatively  short  supratentoria.  Antennae  in  all  genera  are  11- 
segmented,  with  a  weak,  3-segmented  club,  each  club  segment  bearing  a  few 
simple  sensillae  at  the  apex.  That  portion  of  the  head  capsule  which  is  en¬ 
closed  by  the  anterior  edge  of  the  pronotum  has  a  surface  structure  consist¬ 
ing  of  plates,  which  on  the  lateral  surfaces  may  be  slightly  overlapping. 

The  mouthparts  in  all  derodontids  are  more  or  less  enclosed  by  the 
large  labrum,  mentum,  and  stipites  fitting  together  against  the  flattened 
mandibular  apices  (figs.  5-6,  8).  In  Peltastica,  the  mandible  has  a  well- 
developed,  fringed  prostheca  and  extensive,  tuberculate  mola,  the  galea  has 
a  well-developed  apical  brush,  the  lacinia  bears  2  apical  spines,  and  the 
labial  glossae  are  broad.  In  Nothoderodontus,  the  mouthparts  are  similar, 
except  for  a  slight  reduction  of  the  galeal  brush.  In  Derodontus,  the  mola, 
galeal  brush,  and  labial  glossae  are  further  reduced,  while  in  Laricobius 
all  of  these  structures  are  extremely  reduced,  and  the  lacinia  bears  a  single 
apical  spine.  These  differences  appear  to  be  correlated  with  feeding  habits, 
which  are  essentially  similar  to  those  of  the  larvae  ( see  p.  384). 

Prothorax  and  Pleurocoxal  Mechanism.  The  prothorax  is  relatively 
small  and  at  least  slightly  expanded  laterally,  with  a  low  notal  volume 
and  a  membranous  notosternal  joint.  A  remnant  of  the  anterior  pleural 
flange  is  distinct  in  Peltastica  and  Laricobius,  but  reduced  in  Derodontus 
and  Nothoderodontus.  The  pleuron  is  rigid,  so  that  the  possibility  of  coxal 
flexation  is  lost;  a  similar  result  is  achieved,  however,  by  the  bending  of 
the  coxal  apex,  so  that  rotation  produces  antero-posterior  movements.  The 
trochantin  and  coxal  articular  region  are  exposed  in  Peltastica,  Laricobius, 
and  Derodontus,  but  in  Nothoderodontus  they  are  completely  concealed 
by  the  notal  cowling.  The  coxal  cavities  are  internally  open  and  ex¬ 
ternally  open  ( Laricobius )  or  closed  (other  genera).  The  notal  projections 
(postcoxal  processes)  are  broad  and  enclose  the  plated  surfaces  of  the 
mesepisterna.  In  Laricobius,  they  do  not  form  a  complete  collar,  so  that 
the  cavities  are  open  behind  and  the  coxae  are  housed  partly  by  mesosternal 
concavities.  In  Peltastica,  the  notal  projections  meet  at  the  midline  behind 
the  sternal  projection  (intercoxal  process),  closing  the  coxal  cavities  and 
forming  a  complete  posterior  collar.  A  complete  collar  is  also  formed  in 
Derodontus  and  Nothoderodontus,  but  the  notal  projections  fit  into  de¬ 
pressions  in  the  apex  of  the  sternal  projection.  The  notal  processes  are 
molded  in  such  a  way  as  to  allow  free  travel  of  the  coxal  apices.  The  ster¬ 
nal  projection  is  relatively  flat  and  does  not  extend  ventrally  between 
the  coxal  apices;  the  apical  portion  is  not  or  only  slightly  expanded  in 
Peltastica  and  Laricobius,  but  in  both  Derodontus  and  Nothoderodontus 
it  is  strongly  expanded  on  each  side  where  it  meets  the  notal  projections. 

Pterothorax  and  Legs.  The  pterothorax  is  loosely  organized,  with  both 
sternopleural  suture  and  meso-metasternal  attachment  membranous.  The 
median  projections  (intercoxal  processes)  of  the  sterna  are  relatively  nar¬ 
row;  in  Peltastica  and  Laricobius  they  do  not  or  only  barely  meet,  so  that 
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Fig.  5.  Head  of  adult  N othoderodontus  gourlayi  Crowson,  anterolateral 
view.  Figs.  6-7.  Head  of  adult  Laricobius  rubidus  LeConte.  6.  Lateral  view. 
7.  Dorsal  view.  Fig.  8.  Adult  Derodontus  maculatus  (Melsheimer),  ventro¬ 
lateral  view. 


the  mesocoxae  are  almost  contiguous,  but  in  Derodontus  (fig.  8)  and  No- 
thoderodontus  the  mesosternal  process  slightly  overlaps  that  of  the  meta¬ 
sternum.  The  mesotrochantin  and  mesocoxal  articular  region  are  exposed 
in  all  genera.  In  derodontids,  both  the  mesepimeron  and  metepisternum 
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form  part  of  the  perimeter  of  the  mesocoxal  cavity,  a  condition  unique 
within  the  Polyphaga  but  occurring  in  both  Myxophaga  and  Archostemata. 
The  middle  coxae  have  bent  apices  like  the  procoxae  and  the  relatively 
low  coxal  cowlings  allow  free  movement.  The  anterior  part  of  the  mese- 
pisternum  consists  of  a  plated  surface  (fig.  15),  which  is  concealed  by  the 
prothorax,  while  other  portions  of  the  pleuron  and  sternum  have  pits  and 
channels  described  in  the  next  section. 

The  metathorax  is  long  relative  to  the  mesothorax  and  abdomen,  with 
a  long  median  suture  (metendosternal  invagination)  and  at  least  a  partial 
posterior  transverse  suture  on  the  sternum.  The  median  suture  in  Notho- 
derodontus  extends  about  half  the  distance  between  meso-  and  metacoxae, 
whereas  in  the  other  three  genera,  it  extends  almost  the  entire  length  of  the 
sternum.  The  transverse  suture  is  almost  complete  in  Peltastica,  broken 
on  either  side  of  the  midline  in  Laricobius,  and  distinct  only  at  the  midline 
in  Derodontus  and  Nothoderodontus.  In  all  derodontids,  the  outer  edge 
of  the  metepisternum  is  produced  laterally  near  the  anterior  end  to  form  an 
interlocking  device  with  the  edge  of  the  elytron.  In  Peltastica  and  Larico¬ 
bius,  it  is  only  weakly  developed,  but  in  Derodontus  (fig.  8)  and  Notho¬ 
derodontus  (fig.  16)  it  is  distinct  and  posteriorly  curved.  In  Peltastica,  the 
interlocking  process  fits  under  the  elytron,  which  is  not  modified  for  its  re¬ 
ception.  In  the  other  genera,  the  process  locks  on  the  outside  of  the  elytron, 
so  that  its  apex  is  visible  (fig.  8);  the  elytron  at  this  point  is  notched  for  its 
reception.  Surface  features  of  the  metathorax  are  described  in  the  next  sec¬ 
tion. 

The  metendosternites  of  Laricobius  and  Derodontus  have  been  illus¬ 
trated  by  Crowson  (1944)  and  are  of  a  unique  type,  with  a  short,  broad  stalk 
and  narrow  lateral  arms  strongly  expanded  at  the  apex.  Those  of  Peltastica 
and  Nothoderodontus  resemble  the  Derodontus  type  in  having  the  median 
process  divided  into  2  rounded  lobes  and  the  lateral  arms  longer  and 
strongly  curved. 

The  metacoxae  are  somewhat  motile,  have  a  transverse  anterior  edge, 
and  extend  from  near  the  midline  to  the  rim  of  the  elytra.  The  posterior 
face  of  the  coxa  is  vertical  and  somewhat  excavate,  isolating  the  planes  of 
the  metasternum  and  abdomen  and  blocking  forward  movement  of  the  hind 
leg.  The  coxa  is  somewhat  triangular  in  outline,  with  the  median  edge  ex¬ 
tending  further  posteriorly  than  the  lateral  one;  the  posterior  extension  is 
most  pronounced  in  Peltastica  and  Derodontus,  much  less  so  in  Laricobius 
and  N otho derodontus. 

The  legs  are  relatively  short,  and  the  hind  femur  never  extends  far  be¬ 
yond  the  lateral  edge  of  the  coxa.  In  Peltastica,  Derodontus,  and  Notho¬ 
derodontus,  the  tibial  apex  is  simple,  with  2  spurs  at  the  inner  apical  angle, 
the  first  three  tarsal  segments  are  more  or  less  equal,  the  fourth  is  slightly 
reduced,  and  the  fifth  is  as  long  as  ( Derodontus ,  Nothoderodontus)  or  longer 
than  ( Peltastica )  the  first  four  taken  together.  In  Laricobius,  the  tibiae  are 
slightly  expanded  subapically,  with  a  setal  comb  at  the  apex,  the  tibial 
spurs  are  absent  (or  at  least  not  distinguishable  from  the  comb  setae),  and 
the  first  three  tarsal  segments  are  enlarged  and  lobed  beneath. 

Elytra  and  Hinduings.  The  elytra  of  Peltastica  each  bear  a  scutellary 
striole  and  about  20  irregular  rows  of  round  punctures,  the  latter  being  of 
the  windowed  type  with  very  thin  cuticle  comprising  the  floor  of  each.  The 
epipleura  are  explanate  with  a  serrulate  edge.  In  Laricobius,  the  scutellary 
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stride  is  present  and  each  elytron  bears  10  rows  of  round,  windowed  punc¬ 
tures.  The  scutellary  striole  is  also  present  in  Derodontus,  but  each  ely¬ 
tron  bears  11  rows  of  punctures,  each  of  which  may  be  somewhat  quadrate  in 
shape  and  pinched  in  the  middle  by  minute  lateral  projections  (figs.  9-12). 
In  Nothoderodontus  (figs.  13-14)  there  are  no  scutellary  strioles,  and  each 
elytron  bears  11  narrow,  deep  striae,  within  which  minute  punctures  are  un¬ 
evenly  distributed;  in  addition  there  are  deep  pits  at  the  bases  of  striae  9, 
10,  and  11.  The  lateral  elytral  edges  in  Derodontus  are  serrulate,  as  in  Pel- 
tastica,  whereas  those  of  Laricobius  and  Nothoderodontus  are  smooth. 

The  derodontid  hindwing  is  characterized  by  having  a  relatively  long 


Figs.  9-12.  Adult  Derodontus  spp.,  dorsal  view.  9.  D.  esotericus,  n.  sp. 
10.  D.  maculatus  (Melsheimer).  11.  D.  trisignatus  (Mannerheim).  12.  D.  uni- 
dentatus,  n.  sp. 
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membrane,  which  must  undergo  considerable  transverse  folding  to  fit  be¬ 
neath  the  shortened  elytral  space,  and  a  distinctive  break  in  the  costa  at  the 
position  of  the  major  transverse  fold.  In  Peltastica,  there  is  a  weakly  de¬ 
veloped  radial  cell,  short,  oblique  radial  sector  (called  a  spur  off  r-m  by 
Crowson,  1955:  fig.  81),  a  distinct  r-m  crossvein  slightly  broken  in  the 
middle,  a  moderately  long  median  vein  basad  of  the  cu-m  junction,  an  api- 


Figs.  13-14.  Adult  N othoderodontus  spp.,  dorsal  view.  13.  N.  gourlayi 
Crowson.  14.  N.  chilensis,  n.  sp.  Figs.  15-16.  Thorax  of  adult  Nothoderodon- 
tus  chilensis,  n.  sp.  15.  Mesothorax,  ventral  view.  16.  Metathorax,  ventral 
view  with  right  pleuron  removed. 
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cal  extension  of  the  median  vein  which  reaches  the  edge  of  the  membrane,  a 
well-developed  cubitus  extending  almost  to  the  edge  of  the  wing,  a  distinct 
W  cell,  5  anal  veins,  and  a  jugal  lobe  which  contains  a  single  vein.  Reduc¬ 
tion  occurs  in  the  wings  of  the  other  three  genera,  so  that  the  radial  cell  and 
radial  sector  are  vague  or  absent,  the  r-m  crossvein  more  interrupted,  the 
median  vein  shorter  basally  (especially  in  Derodontus),  the  apical  part  of 
the  cubitus  and  apical  extension  of  the  media  lost  in  Nothoderodontus,  the 
anal  veins  reduced  to  4  in  Derodontus  and  Nothoderodontus,  and  3  in  Lari- 
cobius,  the  W  cell  lost  in  Nothoderodontus,  and  the  jugal  vein  lost  in  all 
three. 

Abdomen  and  Genitalia.  The  abdomen  in  derodontids  has  five  well- 
sclerotized  visible  sternites  (ventrites)  belonging  to  segments  III  through 
VII.  In  addition,  the  strip  of  cuticle  just  above  the  hind  coxae  and  in  front 
of  the  third  sternite  probably  represents  a  remnant  of  Sternite  II,  as  pointed 
out  by  Crowson  (1959).  The  anterior  projection  of  the  third  sternite  is  slen¬ 
der  and  extends  between  the  nearly  contiguous  coxae,  but  it  does  not  come 
into  contact  with  the  metasternum.  The  five  visible  sternites  are  free,  except 
in  Laricobius,  where  the  first  two  (III  and  IV)  are  fused.  The  8th,  9th,  and 
10th  segments  are  invaginated  and  not  as  heavily  sclerotized  as  the  more 
basal  ones.  Well-developed  episternites  occur  on  III  through  VII  and  bear 
broad  interlocking  patches,  which  decrease  sharply  in  height  posteriorly. 
Sclerotized,  undivided  tergites  occur  on  segments  II  through  VIII  and  each 
of  these  segments  bears  a  functional  spiracle  on  each  side.  Sternite  III  in 
Derodontus,  Laricobius,  and  Nothoderodontus  bears  two  parallel,  longi¬ 
tudinal  ridges  near  the  midline  (fig.  8).  In  Laricobius,  there  is  an  additional 
median  ridge  on  IV  and  a  reduced  median  tubercle  on  V,  while  in  Derodon¬ 
tus,  these  median  structures  extend  to  sternite  VI.  In  addition,  there  may  be 
lateral  impressions  or  deep  pockets  on  the  sternites,  which  are  discussed 
under  surface  organization. 

The  eighth  sternite  has  a  more  or  less  well-developed  median  anterior 
strut.  The  9th  sternite  in  all  male  derodontids  forms  a  ring-like  structure 
(fig.  24)  with  an  ovoid  apical  sclerite  attached  to  basal  struts  which  meet 
anteriorly.  Laterally,  this  sternite  is  attached  to  a  single  tergite  ( Notho¬ 
derodontus  gourlayi  fig.  31)  or  more  commonly  two  hemitergites  (called 
pleurites  by  Crowson,  1955),  which  meet  at  a  narrow  junction  point  ( Lari¬ 
cobius  and  Peltastica)  or  fuse  along  a  broader  area  ( Derodontus ,  fig.  24; 
Chilean  Nothoderodontus).  Beyond  this,  forming  the  apex  of  the  abdomen, 
is  the  10th  tergite,  which  is  referred  to  by  Crowson  (1955)  as  tergite  9.  The 
homologies  of  these  apical  sclerites  are  still  in  dispute,  but  we  can  see  no 
good  reason  why  this  terminal  segment,  which  is  closely  associated  with  the 
anal  opening,  should  not  be  a  remnant  of  segment  10.  This  type  of  abdomi¬ 
nal  apex  appears  to  be  primitive  in  the  Polyphaga  and  occurs  in  basal 
staphylinoids,  such  as  Necrophilus,  in  Eucinetus,  and  in  various  Elaterifor- 
mia.  In  Necrophilus  and  Eucinetus,  there  is  an  undivided  9th  tergite,  suggest- 
ing  that  the  condition  in  Peltastica  and  Laricobius,  although  presumably 
primitive  for  the  family,  may  be  a  derived  feature  within  the  Polyphaga. 

In  the  female,  the  8th  sternite  lacks  a  median  anterior  process,  while  the 
hemitergites  of  segment  9  do  not  meet  dorsally.  The  ovipositor  is  short,  with 
valvifers  (sternite  9),  one-segmented  coxites,  and  styli  which  may  be  short 
and  lightly  sclerotized  ( Laricobius )  or  longer  and  more  heavily-sclero- 
tized  ( Derodontus ). 
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The  aedeagus  (figs.  27-30,  32-37)  consists  of  a  well-developed,  ventrally 
sclerotized  basal  piece,  two  parameres,  and  a  median  lobe,  which  is  partly 
enclosed  by  the  bases  of  the  parameres  both  dorsally  and  ventrally.  In 
Peltastica,  the  basal  piece  is  fairly  large,  the  parameres  long  and  deeply 
notched  at  the  apex,  and  the  median  lobe  long  and  tubular,  with  short 
basal  struts  and  a  terminal  opening  surrounded  by  fine  strengthening  ridges. 
In  Laricobius,  the  basal  piece  is  smaller,  the  parameres  may  be  notched  or 
simple  at  the  apex,  and  the  median  lobe  is  somewhat  broader  with  a  subacute 
apex.  In  Derodontus,  the  basal  piece  is  usually  large  and  quadrate,  the 
parameres  are  distinctly  notched  at  the  apex  and  the  median  lobe  bears  a 
ventral  carina  along  the  midline  and  varies  considerably  in  apical  con¬ 
figuration,  position  of  the  opening,  and  length  of  basal  struts  (figs.  34-37). 
In  Notho derodontus  the  carina  is  absent  on  the  median  lobe.  The  parameres 
in  the  Chilean  species  are  simple  and  narrowly  rounded  or  subacute  at  the 
apex  (fig.  32),  while  those  of  N.  gourlayi  are  broadly  notched  at  the  apex 
(fig.  29).  The  median  lobe  in  the  Chilean  forms  has  a  pair  of  basal  struts 
(fig.  33),  while  in  N.  gourlayi  there  is  a  single  median  strut  (fig.  30). 


Surface  Organization 

Derodontids  exhibit  complex  variation  of  systematic  importance  in  sur¬ 
face  molding,  and  it  appears  that  these  surface  features  may  be  the  cuticular 
components  of  a  chemical  defense  system.  A  preliminary  context  for  their 
interpretation  in  beetles  as  a  whole  is  developed  here,  before  considering 
variation  and  functional  role  within  the  family  itself. 

Although  cuticular  secretions  have  diverse  functions,  including  protec¬ 
tion  from  water  loss,  sexual  attraction,  and  appeasement  of  ant  hosts  (see 
below),  a  defense  emphasis  seems  likely  in  the  forms  discussed  here.  As  co¬ 
gently  argued  by  Duffey  (1977),  chemical  defense  can  offer  protection 
against  macropredation,  micropredation  (bacteria  and  fungi)  or  both.  Broad 
spectrum  defense  is  probably  most  common  in  hydric  forms  where  both 
sorts  of  enemies  are  abundant  and  diverse. 

In  some  substrate  dwelling  beetles,  much  of  the  body  becomes  covered 
with  an  opaque  crust,  which  may  be  entirely  secreted  or  represent  an  amal¬ 
gam  of  epicuticular  wax  and  detritus.  The  function  of  encrustation  in  these 
forms  has  not  been  demonstrated,  but  defense,  broadly  defined,  is  a  reason¬ 
able  assumption.  Defense  through  concealment  must  also  be  considered 
for  those  few  encrusting  beetles  that  live  on  surfaces.  In  other  cases,  ma¬ 
terial  may  be  secreted  without  noticeable  build-up,  either  because  volatile 
elements  have  evaporated  or  because  thin  layers  of  transparent  waxes  are 
not  easily  perceived.  Whatever  the  chemical  and  functional  diversity  of 
exocrine  products,  the  cuticular  components  of  specialized  systems  con¬ 
form  to  a  few  basic  types,  broadly  distributed  within  the  Coleoptera. 

Encrustation  may  occur  without  obvious  surface  structures  other  than 
setae  and  scales,  as  in  Aesalus  (Lucanidae),  Microchaetes  (Byrrhidae),  and 
certain  Cis  (Ciidae).  More  often  secreted,  encrusted  material  is  stored,  con¬ 
tained,  and  distributed  by  linear  or  circular  invaginations  or  evaginations. 
Simple  elements,  such  as  deep  pores,  shallow  basins,  elongate  channels, 
conical  and  cylindrical  projections,  linear  ridges,  often  with  countersunk 
canals,  and  bievaginational  bridges  may  be  combined  to  produce  some  of 
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the  most  elaborate  surface  configurations  within  the  Insecta.  An  incomplete 
distribution  of  each  category  or  modification  is  given  below.  An  asterisk 
after  a  generic  name  indicates  that  the  structure  mentioned  is  consistently 
encrusted;  a  double  asterisk  indicates  a  densely  setose  surface. 

Conio^l  invaginations,  at  least  several  times  as  long  as  the  cuticle  is 
thick,  occur  without  associated  channels  in  only  a  few  groups,  such  as  Tmes¬ 
iphorus**  (Pselaphidae).  Typically,  deep  pores  open  onto  much  shallower 
canals  or  grooves,  which  may  also  secrete  or  merely  transport  material 
across  body  surfaces.  Pores  with  associated  canals  are  present  on  the  pro¬ 
thorax  of  Anthicus**  (Anthicidae),  Lycoperdina  (Endomychidae),  Enicmus* 
(Lathridiidae),  and  Dasycerus*  (Dasyceridae),  while  in  Tmesiphorus**  and 
in  other  pselaphids  they  occur  on  the  mesosternum  and  abdomen  as  well. 
Containment  and  storage  may  be  within  shallow  basins,  such  as  on  the  head 
of  Enicmus*,  where  large  pores  are  absent,  or  in  the  same  animal  in  the 
mesal  portions  of  the  meso-  and  metasternum  where  several  pores  are  clus¬ 
tered. 

Channels  without  associated  pores  are  to  be  found  on  the  head  and  or 
pronotum  in  Cupes**  (Cupedidae),  Helophorus*  (Hydrophilidae),  Ochthe- 
bius  (Hydraenidae),  Georyssus*  (Georyssidae),  Tmesiphorus** ,  Dasycerus* , 
Syncalypta *  (Byrrhidae),  Sarothrias*  (Jacobsoniidae),  most  Passandrini* 
(Cucujidae)  and  all  Rhysodidae*.  In  many  of  these  forms,  longitudinal 
channels  occur  on  the  elytra  as  well.  Along  a  short  portion  of  their  route, 
channels  may  be  partly  or  wholly  covered  by  paired  evaginations  forming 
“natural  bridges”.  The  canal  below  and  between  the  evaginational  bridge 
elements  is  often  countersunk,  i.e.  lower  than  surrounding  channels.  These 
curiosities  may  serve  to  increase  even  further  the  surface  available  for  secre¬ 
tion  and  storage  and  for  binding  materials  to  body  surfaces.  At  least  par¬ 
tial  bridges  are  found  on  the  head  in  Salcedia*  (Carabidae)  and  Clinidium* 
(Rhysodidae);  on  the  prothorax  of  Axiocerylon *  (Cerylonidae),  Colydodes* 
(Colydiidae),  and  Archaeoglenes*  (Tenebrionidae)  (Doyen  and  Lawrence, 
1979);  and  on  the  abdomen  of  Micropeplus*  (Micropeplidae)  and  Georys¬ 
sus *. 

The  trichomes  of  certain  myrmecophilous  and  termitophilous  beetles 
represent  elaborations  of  this  type  of  structure,  where  the  inner  surfaces 
of  evaginations  are  densely  setose,  thus  increasing  the  volume  of  fluid 
stored  by  capillary  action,  reducing  the  rate  of  evaporation,  and  facilitating 
ingestion  by  the  ant  host  species.  Complete  bievaginational  bridges  occur 
on  the  prothorax  of  Edaphopaussus**  (Carabidae),  and  Gnostus**  (Ptini- 
dae)  and  on  the  elytra  of  the  Rhyparini**  (Scarabaeidae).  The  prothoracic 
trichomes  in  Cremastochilus**  (Scarabaeidae)  and  Thorictus**  (Thorictidae) 
are  developed  from  single  evaginations  but  bear  dense  setae  on  contiguous 
unevaginated  surfaces. 

A  series  of  ridges  set  between  low  lying  areas  may  serve  the  function  of 
containing  encrusted  matter  and  protecting  it  from  abrasion;  these  occur  in 
Salcedia*.  A  network  of  low  lying  ridges  may  serve  the  same  function  on 
the  prothorax  of  Micropeplus* .  Discontinuous  enclosures  are  formed  from 
large  numbers  of  small  to  large  tubercles  on  the  head  and  prothorax  of 
Omma*  and  Tetraphalerus*  (Cupedidae),  and  on  the  elytra  of  many  beetles, 
including  Lepicerus*  (Lepiceridae),  Spercheus*  (Hydrophilidae),  Tympano- 
gaster*  (Hydraenidae),  Dasycerus* ,  Georyssus* ,  Trogidae*,  Hendecatomus* 
(Bostrichidae),  Calitys*  (Trogositidae),  Priastichus*  (Phloeostichidae), 
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many  Colidiidae*,  Cotulades*  (Zopheridae),  and  the  tribe  Bolitophagini* 
(Tenebrionidae). 

These  various  instances  of  topographic  irregularity  form  a  family  of 
adaptations  for  controlling  the  flow  and  storage  of  materials  on  cuticular 
surfaces.  A  language  based  on  hydrology  seems  appropriate  for  their  dis¬ 
cussion,  so  that  the  surface  of  a  given  beetle  can  be  perceived  as  consisting 
of  a  number  of  drainage  and  containment  systems. 

Many  of  the  adaptations  discussed  above,  including  pits,  pore-canals, 
channels,  basins,  and  bievaginational  bridges,  are  present  in  Derodontidae. 
Encrustation,  however,  is  sporadic  and  rarely  extensive  or  well-developed 
(see  below).  Individual  structures  are  considered  separately,  followed  by 
a  discussion  of  patterns  of  divergence  involving  the  entire  system.  Since  we 
have  not  studied  gland  histology,  we  can  only  speculate  on  the  sources  of 
secreted  material. 

Head.  In  Peltastica,  the  dorsal  surface  of  the  head  contains  many  moder¬ 
ately  deep  pits,  a  number  of  which  open  onto  a  shallow  epicranial  impres¬ 
sion.  There  are  fewer,  somewhat  larger  invaginations  in  Laricobius  that  are 
dispersed  among  a  large  number  of  smaller  setiferous  punctures  (fig.  7). 
Between  the  eye  and  antennal  insertion  is  an  ovoid,  setose  cavity  (fig.  6) 
which  gives  rise  to  a  trio  of  long,  slender  invaginations,  two  of  which  are  di¬ 
rected  posteriorly  behind  the  eye,  and  the  third  mesally.  Ventrally  there 
are  two  pits  on  the  mentum  which  are  connected  by  a  shallow  groove. 

In  Derodontus,  elevation  of  the  ocelli  and  a  set  of  lateral  and  trans¬ 
verse  ridges  enclose,  in  a  fence-like  manner,  several  low  lying  areas  and 
channels,  while  allowing  for  communication  among  them  (figs.  1-2).  The 
anterofrontal  plain  is  bounded  laterally  by  two  long,  oblique,  posteriorly 
diverging  ridges,  each  of  which  is  joined  to  an  ocellus  by  a  complete  bievagi¬ 
national  bridge  that  covers  the  anterior  end  of  a  deep,  countersunk  ocellar 
canal.  Posteriorly,  the  plain  is  bounded  by  a  slightly  curved,  transverse 
ridge,  behind  which  is  a  flattened  boss;  the  ridge  is  incompletely  joined  to 
the  ocelli  by  a  second  pair  of  bridges  over  the  ocellar  canals.  Each  canal 
begins  at  a  small,  flat,  setose  area  just  above  the  anterior  portion  of  the 
eye,  continues  posteromesally  beneath  the  two  bridges  and  then  mesally 
behind  the  boss  to  join  the  canal  on  the  opposite  side.  Each  is  also  joined 
anteriorly  to  the  plain  and  posteriorly  to  a  broader  and  shallower  channel 
continuing  ventrally  behind  the  eye.  Only  a  few  short  setae  are  present  on 
the  surface  of  the  head. 

Of  the  three  species  of  Nothoderodontus,  the  simplest,  and  presumably 
the  most  primitive,  condition  occurs  in  N.  chilensis  (fig.  3).  A  six-sided  chan¬ 
nel,  formed  primarily  by  invaginations,  circumscribes  the  frontal  region. 
Posteriorly,  a  broader,  transverse  canal  extends  between  paired,  small 
complete  bridges.  A  sharp  bend  leads  to  a  deep,  posterior,  lateral  canal, 
which  terminates  at  an  anterior,  complete  bridge.  As  the  canal  shifts  to  an 
anteromesal  course,  the  outer  walls  falls  away  above  the  antennal  inser¬ 
tion  and  the  canal  then  enters  a  narrow,  deep,  transverse  channel,  which  is 
not  to  be  confused  with  the  frontoclypeal  suture.  The  condition  in  N.  den- 
tatus  can  be  derived  from  that  in  N.  chilensis  largely  through  an  elabora¬ 
tion  of  preexisting  structures  (deepening  of  canals,  enlarging  bridges,  and 
building  a  higher  vertical  wall  behind  the  posterior  rim  of  the  antennal  in¬ 
sertion).  Even  further  development  of  these  tendencies,  combined  with 
alterations  in  head  geometry,  yields  the  unusually  complex  head  of  N. 
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gourlayi  (figs.  4  and  5).  Maintaining  the  enlarged  anterior  bridge  at  near  the 
level  of  the  antenna,  and  moving  the  posterior  transverse  canal  anteriorly 
beyond  the  eye’s  forward  margin,  greatly  reduces  the  length  of  the  posterior 
lateral  canal  and,  consequently,  the  distance  between  the  bridges  (comp, 
figs.  3  and  4).  The  large  foramen,  bounded  mesally  by  the  posterior  bridge, 
appears  to  represent  the  entire  extent  of  a  once  linear  canal.  The  long,  very 
cryptic,  zone  of  attachment  between  anterior  evaginations  is  located  at  the 
base  of  the  rear  wall  of  the  forward  element  of  the  posterior  bridge.  The 
broad  anterior  bridge  is  developed  mesoventrally,  bringing  the  anterior 
foramen  of  the  cavity  it  encloses  close  to  the  antennal  insertion,  where  a 
third  bridge  is  formed  (fig.  5).  An  oblique,  transcephalic  tunnel  is  thus 
formed,  which  joins  dorsal  and  lateral  regions.  From  the  anterolateral 
foramen  arise  two  channels:  a  broad,  shallow  one  which  extends  ventrally 
to  encompass  much  of  the  circumference  of  the  antennal  insertion,  and  a 
more  sharply  margined  one  which  extends  up  to  the  anterior  transverse 
canal.  A  pair  of  broad,  shallow  depressions  may  extend  from  the  posterior 
transverse  canal  to  the  enclosed  punctate  region  of  the  head;  these  are 
poorly  developed  in  N.  chilensis,  but  distinct  in  N.  dentatus  and  N.  gour¬ 
layi.  In  all  species  fine  setae  are  abundant  on  all  surfaces. 

In  Peltastica,  Laricobius,  and  Nothoderodontus,  the  posterodorsal  and 
posterolateral  regions  of  the  head,  which  are  normally  covered  by  the  pro¬ 
thorax,  are  developed  into  an  anterior  band  of  large,  setiferous  punctures, 
and  a  posterior  band  of  small,  anteriorly  inclined  plates  (figs.  3-6).  Punc¬ 
tures  are  fewest  and  microsculpture  least  developed  in  Peltastica.  In  Dero- 
dontus  (figs.  1-2),  the  punctate  band  is  absent  and  only  the  scale-like  plates 
are  present.  Ventral  enclosed  areas  are  smooth  and  lack  punctures  (figs.  6 
and  8). 

Aside  from  the  numerous  deep  pores  themselves,  specialized  storage 
surfaces  are  absent  from  the  frons  and  vertex  in  Peltastica  and  Laricobius. 
Storage  and  transport  surfaces  are  developed  along  altogether  different 
pathways  in  Derodontus  and  Nothoderodontus,  yet  neither  bears  deep  pores 
and  both  have  a  pair  of  bievaginational  bridges  on  each  side.  In  Derodon¬ 
tus,  the  containment  strategy  is  based  on  a  fence-like  perimeter  of  ridges  that 
enclose  broad,  low  lying  areas  of  topographic  irregularity.  Evaginations 
from  the  ocellus  participate  in  the  formation  of  both  bridges,  a  deep,  an¬ 
terior  transverse  canal  is  absent,  posterior  canals  continue  behind  the  eyes, 
setation  is  sparse,  and  there  is  no  enclosed  band  of  setiferous  punctures.  In 
Nothoderodontus,  containment  is  based  on  elevated  regions  of  shallow 
curvature  and  countersunk  invaginations  without  sharp  margins;  together 
these  form  a  continuous  channel  that  circumscribes  the  frontal  region.  The 
ocelli  do  not  form  bridges,  the  anterior  canal  is  present,  postocular  basins 
are  absent  and  setation  is  abundant.  The  genal  basin  in  Laricobius  is  unique, 
although  an  analogous  structure  is  present  in  Nothoderodontus  gourlayi. 

Prothorax.  In  Peltastica,  there  is  a  large  number  of  shallow  densely 
packed  pores,  nearly  uniform  in  diameter  and  continuing  up  to  the  unmar¬ 
gined  lateral  rim.  The  pronotal  disc  lacks  depressions.  In  other  genera,  the 
lateral  regions  are  smooth,  nearly  impunctate,  with  single,  large,  anterior 
and  posterior  pores  which  are  least  developed  in  Derodontus  (figs.  9-12)  and 
very  large  in  Nothoderodontus  (figs.  13-14).  Though  convex  in  Laricobius, 
the  lateral  region  is  slightly  concave  in  other  forms  and  bordered  by  a 
slightly  carinate  rim,  reduced  in  N.  gourlayi.  The  disc  of  Nothoderodontus 
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and  Derodontus  may  be  slightly  depressed  and  the  large  posterior  pores 
may  be  connected  by  a  narrow  groove  near  the  posterior  rim.  In  both  N. 
chilensis  and  N.  dentatus,  there  is  an  additional  pore  on  the  pronotal  hy- 
pomeron,  near  the  base  of  the  postcoxal  process  (notal  projection). 

Pterothorax.  Except  in  Peltastica,  the  metacoxae  are  invaginated  to 
form  a  transverse  channel  (figs.  8  and  16),  which  in  Laricobius  is  joined  to 
a  deep  pore.  In  Laricobius  and  Nothoderodontus,  a  series  of  pores  and  asso¬ 
ciated  channels  and  basins  on  the  meso-  and  metasterna  almost  completely 
surround  the  perimeter  of  the  middle  coxal  cavities  (figs.  15-16).  In  Larico¬ 
bius,  the  margin  of  the  mesosternal  concavity  which  receives  the  procoxa 
is  folded  into  a  deep  groove,  which  gives  rise  to  a  pair  of  conical  invagina¬ 
tions.  In  Laricobius  and  Nothoderodontus  the  exposed  portion  of  the 
mesepisternum  is  depressed,  forming  a  shallow  basin  which  leads  to  a  slen¬ 
der  invagination.  In  addition,  the  mesepimeron  of  Laricobius  is  produced 
ventrally  into  a  cowling  which  encloses  the  coxal  apex  and  is,  in  turn, 
covered  by  the  mesepisternum.  Slightly  above  the  coxal  rim,  an  invagina¬ 
tion  opens  onto  an  oblique  channel,  which  may  be  an  unusually  developed 
pleural  suture.  In  Nothoderodontus,  a  single  pore  on  the  anteromesal  rim 
of  the  mesepisternum  opens  onto  a  broad,  shallow  channel  that  extends 
almost  to  the  hind  coxa.  In  Laricobius,  the  metepisternal  canal  is  deep 
and  narrow,  gives  rise  to  three  pores,  runs  directly  below  the  elytral  rim, 
and  does  not  extend  as  far  posteriorly.  In  Derodontus,  the  deep  pores,  basins, 
and  canals  associated  with  the  meso-  and  metathorax  are  entirely  lacking; 
instead  the  ventral  surfaces  (including  the  prosternum)  are  densely  covered 
with  large,  shallow  punctures  (fig.  8),  which  on  the  mesopleuron  and  mete- 
pisternum  are  confluent,  so  that  shallow  basins  are  formed.  In  all  forms, 
the  enclosed  portions  of  the  mesothorax  are  covered  with  densely  packed 
plates,  which  are  counterparts  of  those  on  the  head. 

Abdomen.  In  all  genera,  but  least  so  in  Peltastica,  the  rim  of  each  ven- 
trite  is  carinate  and  borders  a  shallow  depression.  In  Laricobius,  the  an¬ 
terior  portions  of  ventrites  2-4  (segments  4-6)  are  narrowly  and  deeply  in¬ 
vaginated  for  about  half  their  lengths  with  a  deep  pore  at  each  end  of  the 
invagination.  The  fifth  ventrite  has  a  similar  invagination  just  behind  the 
middle  but  also  a  third  pore  at  the  anterolateral  angle.  In  all  groups,  ven¬ 
trites  are  joined  so  that  the  posterior  member  is  quite  concave,  forming  a 
narrow  channel  between  them,  which  in  Laricobius  is  continuous  with  the 
lateral  canals.  The  median  ridges  on  ventrites  3,  4,  and  5  in  Laricobius, 
Derodontus,  and  Nothoderodontus  may  also  be  part  of  this  containment 
system. 

Elytra.  Except  in  Nothoderodontus,  the  elytral  punctures  are  large 
and  deep  with  unpigmented,  translucent  bottoms.  Spaces  between  punc¬ 
tures  are  not  impressed  in  Peltastica  or  Laricobius,  and  only  slightly  so  in 
Derodontus.  Punctures  are  round  or  oval  in  Peltastica  and  Laricobius,  but 
in  most  species  of  Derodontus,  they  are  somewhat  elongate  and  bear  small 
lateral  projections  that  extend  over  the  lumen  forming  incomplete  micro¬ 
bridges  (figs.  9-12).  Similar  kinds  of  “window  punctures”  are  found  in  a  num¬ 
ber  of  other  beetle  families,  such  as  Cupedidae  ( Cupes ,  Omma),  Homalisi- 
dae  ( Homalisus ),  Cantharidae  ( Oontelus ),  Zopheridae  ( Usechus ,  Usechimor- 
pha),  and  Colydiidae  ( Lasconotus ,  Pristoderus).  Such  elytra  seem  to  be 
adapted  for  storage  of  materials  within  pores,  rather  than  transport  along 
the  surface.  The  opposite  is  the  case  in  Nothoderodontus,  where  the  small, 
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narrow  punctures  are  set  in  deep  channels  and  are  clustered  in  anterior  and 
posterior  regions.  Three  large,  posteriorly-facing  pores  open  onto  the  bases 
of  Striae  9,  10,  and  11,  which  may  secrete  material  passed  along  the  canals 
formed  by  these  striae. 

Encrustation.  In  Peltastica,  a  continuous,  opaque  crust  may  cover  the 
entire  upper  surface  of  the  head,  prothorax,  and  elytra;  the  ventral  surfaces 
are  bare.  Increase  in  the  number  of  indistinct  rows  of  elytral  punctures  to 
over  20  and  their  dense  packing  may  have  the  effect  of  enlarging  the  number 
of  secretory  sites  and  decreasing  the  distances  between  them,  with  resultant 
formation  of  this  surface  crust.  In  other  genera  of  derodontids,  a  whitish, 
opaque  material  may  be  present  only  on  the  morphologically  specialized 
areas,  such  as  pores,  grooves,  canals,  or  basins  discussed  above.  This  ma¬ 
terial  is  difficult  to  see  at  lower  magnifications  and  in  no  way  affects  the 
gross  appearance  of  the  animal.  With  both  site-specific  and  broad  surface 
encrustation,  the  build  up  of  material  follows  the  same  pattern:  little  or 
none  on  teneral  individuals,  with  variable  amounts  on  fully  pigmented 
specimens.  Most  museum  specimens  of  Derodontus  which  we  have  seen  are 
callow,  with  little  or  no  encrustation.  In  mature  forms,  however,  almost 
every  elytral  puncture  is  nearly  filled  with  white  material.  In  some  species, 
the  mass  is  held  in  place  by  paired  bridges,  demonstrating  that  it  has  been 
secreted  at  the  puncture  site  and  is  not  external  detritus.  Prothoracic  punc¬ 
tures  may  also  be  filled  with  this  material,  while  on  the  head,  the  deep 
canal  between  the  bridges  may  be  densely  packed  with  secretion  and  the 
frontal  plane  occasionally  covered  as  well.  The  metasternal  punctures 
are  commonly  encrusted,  but  the  canals  between  abdominal  ventrites  are 
only  rarely  filled.  Though  fewer  specimens  of  other  genera  are  available 
for  study,  all  specialized  structures  in  at  least  some  examples  bear  a  white 
crust.  In  Nothoderodontus,  the  elytral  encrustation  is  restricted  to  the 
pores  at  the  bases  of  the  three  outer  striae. 

Discussion.  As  a  presumably  non-rapid  discharge  mechanism,  the  de¬ 
fense  system  of  derodontids  could  work  by  constant  production  of  vola¬ 
tile  material,  along  with  a  more  persistent  crust.  By  surrounding  itself 
with  a  repulsive  zone,  a  derodontid  could  be  protected  from  some  macro¬ 
predators.  Clearly,  the  dorsal  complex  of  secretory  elements  suffices  for 
this.  The  organization  of  specialized  ventral  components  suggests  an  addi¬ 
tional  role  of  protecting  specific  vulnerable  regions  leading  to  membrane 
and  the  elytral  cavity.  Site  protection  may  be  directed  primarily  at  micro¬ 
predators,  such  as  bacteria,  fungi,  or  mites.  For  example,  in  Laricobius  the 
following  areas  are  bounded  by  pores,  canals  and  basins:  ventral  surface 
of  the  head,  lateral  and  ventral  region  of  the  pro-mesothoracic  joint,  meso- 
coxal  perimeter,  elytral  rim  adjoining  most  of  the  metathorax  and  nearly 
all  of  the  abdomen,  joints  between  abdominal  ventrites.  Though  Laricobius 
is  the  most  highly  specialized  in  these  respects,  it  may  only  have  developed 
a  morphological  component  increasing  storage  capacity  of  a  chemical  sys¬ 
tem  functioning  without  such  in  other  genera.  Of  course,  secretions  may  be 
distributed  by  grooming  (Hlavac,  1975a);  a  distinct,  though  unorganized 
cluster  of  grooming  setae  is  present  on  the  distal  regions  of  the  tibia. 

Most  of  the  enclosed  surfaces  of  both  head  and  mesothorax  are  covered 
with  densely  packed  inclined  scales  or  plates  (figs.  1-7,  15).  Those  on  the 
head  project  anteriorly,  while  the  ones  on  the  mesothorax  are  directed  pos¬ 
teriorly.  Both,  therefore,  are  inclined  towards  the  rim  of  the  prothorax  and 
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could  form  a  barrier  to  the  passage  of  foreign  material.  On  the  other  hand, 
these  plates  could  serve  to  store  material  secreted  by  glands  located  on 
the  opposing,  smooth,  inner  surfaces  of  the  pronotum.  This  type  of  storage 
surface  has  been  reported  in  the  ant  genus  Novomessor  by  Holldobler, 
Stanton  and  Engel  (1976). 

Larval  Morphology 

The  general  form  of  a  derodontid  larva  is  illustrated  by  that  of  Pel- 
tastica  tuberculata  Mannerheim,  shown  in  fig.  17.  Superficially,  it  resembles 
that  of  various  Cucujoidea,  such  as  the  nitiduline  Nitidulidae,  monotomine 
Rhizophagidae,  or  xenosceline  Languriidae,  but  in  more  basic  features,  there 
is  little  to  distinguish  the  larva  from  those  of  Eucinetidae  or  certain  other 
primitive  Polyphaga.  The  body  is  orthosomatic  and  slightly  flattened,  there 
are  6  well-defined  ocelli,  the  entire  dorsal  surface  is  sclerotized  and  tu- 
berculate,  the  urogomphi  are  well-developed,  the  first  8  abdominal  tergites 
bear  bifid  median  processes,  the  annular-biforous  spiracles  are  borne  on 
tubular  processes,  and  the  tenth  segment  is  well-developed,  rounded,  and 
pygopod-like.  The  degree  of  dorsal  sclerotization  is  much  less  in  the  other 
three  genera  of  derodontids,  median  processes  are  replaced  by  one  or  more 
pairs  of  paramedian  processes  in  Derodontus  and  Nothoderodontus,  and 
are  absent  altogether  in  Laricobius,  which  also  lacks  urogomphi  on  ter- 
gite  9.  There  is  variation  in  the  development  of  spiracular  processes  ( see 
generic  key  below)  and  in  the  size  of  the  posteroventral  ocellus  (which  is 
only  vaguely  indicated  in  Nothoderodontus). 


Fig.  17.  Larva  of  Peltastica  tuberculata  Mannerheim,  lateral  view. 


The  head  capsule  is  relatively  short  and  broad,  with  a  reduced  gular 
region,  retracted  ventral  mouthparts,  and  well-developed  maxillary  artic¬ 
ulating  areas.  The  epicranial  stem  is  extremely  short  or  absent,  and  the 
frontal  arms  are  lyriform  and  complete  to  antennal  insertions.  The  fron- 
toclypeal  suture  appears  to  be  present  in  all  genera,  but  it  is  usually  not 
well-defined.  Antennae  are  3-segmented,  with  a  conical  sensorium  antero- 
ventrad  of  segment  3.  The  labrum  is  large  and  quadrate,  with  2  longer  and 
4  shorter  setae  on  the  disc  and  a  number  of  setae  along  the  edge.  The  epi- 
pharynx  has  tormae  which  meet  at  the  midline,  where  they  are  associated 
with  a  dense  brush  of  posteriorly  directed  hairs;  anteriorly  the  epipharynx 
bears  a  mesal,  transverse  row  of  senislla  and  anterolateral  patches  of  pos- 
teromesally  directed  hairs.  The  cibarial  region  bears  a  series  of  oblique, 
fringed  plates,  extending  posterolaterally  on  each  side  of  midline. 

The  mandibles  are  symmetrical  with  relatively  flattened  apices.  In 
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Peltastica,  Derodontus,  and  Nothoderodontus,  each  has  a  well-developed, 
tuberculate  mola,  dorsal  and  ventral  patches  of  fine  cuticular  processes 
in  oblique  rows  on  either  side  of  the  mola,  an  accessory  ventral  condyle, 
an  acute,  sclerotized  prostheca  associated  with  a  setal  brush,  and  a  rela¬ 
tively  narrow  incisor  lobe  with  bifid  apex.  The  rows  of  cuticular  processes 
occur  in  a  number  of  beetle  larvae  and  have  been  described  by  Lawrence 
(1977:51)  for  the  Pterogeniidae.  Those  on  the  dorsal  surface  fit  tightly 
against  the  epipharynx,  as  seen  in  fig.  22,  and  they  act  in  conjunction  with 
cibarial  plates  to  move  small  particles  into  the  mouth  cavity  and  away 
from  articulating  regions  of  the  mandible.  The  ventral  processes  function  in 
the  same  way  in  conjunction  with  the  hypopharyngeal  armature.  The  term 
“accessory  ventral  condyle”  was  used  by  Boving  and  Craighead  (1931)  and 
appears  to  be  equivalent  to  the  “ventral  crushing  tubercle”  of  van  Emden 
(1942).  It  refers  to  a  ventral  process  at  the  base  of  the  mandible  just  laterad 
of  the  cuticular  plates  mentioned  above  and  near  the  attachment  of  the  ad¬ 
ductor  muscle.  It  is  neither  a  condyle  nor  a  crushing  tubercle,  but  its  func¬ 
tion  is  not  clear  at  present.  The  term  prostheca  (from  the  Greek  prostheke, 
addition  or  supplement)  is  used  here  in  the  general  sense  to  refer  to  any 
number  of  types  of  appendages  (membranous  or  sclerotized,  hyaline  or  pig¬ 
mented,  simple  or  complex,  articulated  or  not)  which  may  occur  between 
the  mola  and  the  incisor  lobe  of  the  mandible.  Those  which  are  sclerotized, 
pigmented,  and  unarticulated  are  often  called  retinacula,  although  that 
term  has  also  been  applied  to  distinct  incisor  teeth  in  the  larvae  of  Cara- 
bidae  and  Elateridae.  In  some  Cucujoidea,  the  rigid  and  acute,  but  hyaline, 
lobe  has  been  called  both  retinaculum  and  prostheca.  The  term  “lacinia 
mobilis”  has  also  been  used,  especially  for  an  articulated  prostheca.  Varia¬ 
tion  in  the  prostheca  and  incisor  lobe  is  described  below.  The  mandible  of 
Laricobius  is  highly  modified,  in  that  the  mola  is  reduced,  the  prostheca  is 
more  rounded,  and  the  incisor  lobe  is  simple  and  acute  at  the  apex. 

The  maxilla  in  Peltastica,  Derodontus,  and  N othoderdontus  consists  of 
two  distinct  lobes,  an  outer  galea  with  a  brush  or  setae  at  the  apex  and  an 
inner  lacinia  bearing  several  stout  setae  along  the  inner  edge  and  two  or 
three  teeth  at  the  apex.  In  Laricobius  the  maxilla  is  also  highly  modified, 
with  short  rounded  galea  and  lacinia  which  are  not  clearly  separated  from 
one  another.  The  labium  consists  of  a  short,  broad  ligula  and  a  complex 
hypopharyngeal  region  bearing  patches  of  setae  and  parallel  rows  of  cutic¬ 
ular  plates;  the  hypopharyngeal  sclerome  consists  of  a  flat,  transverse 
plate,  interrupted  at  the  midline,  and  two  anterior  and  posterior  lateral 
struts.  The  hypopharyngeal  region  in  Laricobius  is  also  reduced. 

Variation  in  the  structure  of  the  larval  mouthparts  appears  to  be  corre¬ 
lated  with  differences  in  feeding  habits,  as  is  illustrated  by  the  scanning 
electron  micrographs  of  Peltastica  tuberculata  (figs.  18-20)  and  Derodontus 
SP-  (Figs.  21-23).  In  P.  tuberculata,  which  feeds  on  liquid  fermenting  ma¬ 
terial,  the  incisor  lobe  of  the  mandible  (fig.  19)  bears  two  rounded  teeth 
perpendicular  to  the  main  axis  and  the  prosthecal  brush  is  well-developed. 
The  maxillary  galea  (fig.  20)  is  larger  than  the  lacinia  and  bears  a  well- 
developed  apical  brush.  These  are  features  which  would  be  expected  if  the 
larva  is  feeding  on  material  in  liquid  suspension,  since  the  scoop-like  man¬ 
dibular  apex  and  mandibular  and  maxillary  brushes  would  aid  in  trans¬ 
porting  soft  material  into  the  mouth  cavity.  Derodontus  larvae  feed  on  the 
reinforced  hyphae  comprising  the  fruiting  bodies  of  a  variety  of  higher  Ba- 
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Figs.  18-20.  Larva  of  Peltastica  tuberculata  Mannerheim.  18.  Head,  an- 
terodorsal  view.  19.  Right  mandible.  20.  Left  maxilla.  Figs.  21-23.  Larva  of 
Derodontus  sp.  21.  Head,  anterodorsal  view.  22.  Right  mandible.  23.  Left 
maxilla. 


sidiomycetes,  such  a  Pleurotus,  Hericium,  and  Ischnoderma.  The  incisor 
lobe  of  the  mandible  (fig.  22)  has  a  serrate  edge  and  sharp  apical  teeth,  while 
the  prosthecal  brush  is  reduced  and  not  visible  in  dorsal  view.  The  maxil¬ 
lary  galea,  on  the  other  hand,  is  reduced  with  a  smaller  apical  brush  (fig. 
23),  while  the  lacinia  is  stouter  with  sharp  apical  teeth.  This  is  the  type  of 
structure  required  to  feed  on  a  more  solid  matrix,  which  must  be  torn  and 
shredded.  The  larva  of  Nothoderodontus  gourlayi  feeds  on  the  bead-like 
hyphae  of  sooty  molds  and  has  coarse  serrations  on  the  incisor  lobe  of  the 
mandible  and  somewhat  reduced  mandibular  and  maxillary  brushes.  The 
highly  reduced  mouthparts  of  Laricobius  are  correlated  with  the  habit  of 
preying  on  pine  and  spruce  aphids  (Adelgidae). 

Larval  legs  in  derodontids  are  moderately  long  and  not  especially 
modified,  the  tarsungulus  bears  two  setae.  The  spiracles  are  always  borne 


386 


LAWRENCE  &  HLAVAC:  DERODONTIDAE 


on  tubular  processes,  which  vary  in  length,  being  longest  in  Peltastica  and 
Nothoderodontus.  The  tenth  abdominal  segment  is  particularly  well- 
developed  in  this  family,  being  rounded,  slightly  sclerotized  dorsally,  and 
bearing  four  anal  papillae. 

Published  Larval  Descriptions.  The  larva  of  Peltastica  reitteri  Lewis 
was  described  and  figured  by  Fukuda  (1963),  while  that  of  Laricobius  erich- 
soni  Rosenhauer  was  described  in  detail  by  Franz  (1958).  The  larva  of  a 
Derodontus  species  was  keyed  out  and  figured  by  Boving  and  Craighead 
(1931),  while  that  of  Nothoderodontus  gourlayi  was  mentioned  briefly  by 
Crowson  (1959),  who  noted  that  it  was  very  similar  to  that  of  Derodontus, 
with  a  different  number  and  arrangement  of  ocelli.  A  sixth  ocellus  was  seen 
in  our  specimen  of  this  larva,  but  it  is  reduced  and  difficult  to  make  out. 

Larval  Material  Examined.  A  few  larvae  of  Derodontus  maculatus  were 
collected  with  adults  in  rotting  fruiting  bodies  of  Pleurotus.  sp.  in  Louisa, 
Kentucky.  First  and  second  instar  larvae  of  D.  esotericus  were  collected 
on  fresh  fruiting  bodies  of  Hericium  sp.  in  Red  Oak,  Oklahoma.  Early  instar 
larvae  of  Derodontus  sp.  were  found  in  Hericium  coralloides  in  Bar  Harbor, 
Maine,  and  later  instars  of  a  Derodontus  were  taken  at  Rock  Creek  Park, 
Maryland  (habitat  unknown).  Peltastica  tuberculata  larvae  were  taken  in 
numbers,  without  associated  adults,  under  bark  of  recently  killed  Pinus 
sp.  at  Blodgett  Forest,  El  Dorado  Co.,  California.  A  single  larva  of  No¬ 
thoderodontus  gourlayi  was  examined  from  a  wet  sooty  fungus  collected 
at  Cowan  Spur,  near  Baton  River,  South  Island,  New  Zealand.  A  few  ex¬ 
amples  of  Laricobius  erichsoni  larvae  were  examined  from  Franz’s  original 
study  material,  made  available  through  the  Canadian  Forest  Service. 

Biology 

Habitat  and  Feeding  Habits 

Derodontids  normally  inhabit  relatively  humid  forests,  often  in  cooler 
regions,  and  with  the  exception  of  Laricobius  species,  which  prey  on  adelgid 
Homoptera,  they  feed  as  both  larvae  and  adults  on  various  kinds  of  fungi 
or  the  products  of  fungal  metabolism. 

Peltastica  appear  to  be  restricted  to  fermenting  sap  flows  or  to  those 
areas  under  the  bark  of  relatively  recently  killed  trees  where  bacterial  or 
yeast  fermentation  is  taking  place.  The  placement  of  the  spiracles  at  the 
ends  of  tubular  processes  is  often  characteristic  of  larvae  occurring  in  this 
type  of  habitat;  other  examples  may  be  found  in  the  Nosodendridae  and 
Nitidulidae.  Peltastica  reitteri  has  been  collected  on  Pterocarya  rhoifolia 
in  Japan,  while  the  North  American  P.  tuberculata  has  been  associated  with 
Pseudotsuga  Menziesii  and  a  species  of  Pinus  (Fukuda,  1963;  Deyrup,  in  litt. 
see  p.  402).  As  mentioned  above,  the  mouthparts  of  both  adult  and  larva 
have  well-developed  setal  brushes,  which  are  usually  correlated  with  a 
diet  of  fine  particles  in  suspension.  The  gut  contents  of  a  P.  tuberculata 
larva  collected  under  pine  bark  in  California  included  a  variety  of  cell 
types  with  several  kinds  of  spores  and  hyphae. 

The  feeding  habits  of  Laricobius  erichsoni  have  been  well  documented 
by  Franz  (1958)  and  Clark  and  Brown  (1958),  while  Clark  and  Brown  (1960) 
have  provided  information  on  L.  rubidus.  Adults  and  larvae  of  these  species 
feed  on  the  so-called  pine  and  spruce  aphids  belonging  to  the  family  Adel- 
gidae  (Chermesidae).  The  preferred  host  of  L.  erichsoni  is  the  balsam  woolly 
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aphid,  Adelges  piceae  (Ratzeburg),  which  occurs  on  the  trunks  of  Abies  and 
Picea,  but  other  hosts  include  Adelges  cooleyi  (Gillette),  Adelges  niisslini 
(Borner),  Pineus  pineoides  Cholodkovsky,  and  Pineus  strobi  (Hartig).  Lari- 
cobius  erichsoni  has  been  introduced  into  the  northwestern  United  States 
and  the  Canadian  Maritime  Provinces  for  the  control  of  Adelges  piceae.  The 
native  North  American  L.  rubidus  normally  feeds  on  Pineus  strobi  on  the 
trunks  of  eastern  white  pine  ( Pinus  strobus)  but  it  occasionally  attacks 
Adelges  piceae  as  well.  According  to  Franz  (1958),  adult  Laricobius  feed 
primarily  on  adult  adelgids,  but  may  also  take  eggs  and  frequently  have 
fungal  hyphae  and  spores  in  the  gut.  Early  instar  larvae  prefer  eggs,  while 
later  instars  take  adults  as  well.  The  mechanics  of  feeding  involve  a 
piercing-sucking  action  with  the  aid  of  a  pharyngeal  pump. 

Nothoderodontus  gourlayi  is  associated  with  a  sooty  mold,  known  lo¬ 
cally  as  fumagine,  which  occurs  on  the  trunks  of  southern  beech  ( Notho - 
fagus)  on  the  South  Island  of  New  Zealand.  These  fungi  are  placed  in  the 
family  Capnodiaceae,  an  artificial  assemblage  of  Ascomycetes,  character¬ 
ized  by  the  dark  colored,  sooty  mycelium  consisting  of  bead-like  hyphae 
(Wehmeyer,  1975).  Crowson  (1959)  found  these  beetles  beneath  chips  of  bark 
encrusted  with  this  fungus  and  often  in  areas  moist  from  the  sap  flowing 
from  a  wound  or  with  honey  dew  produced  by  Coccidae.  Although  the  gut 
was  not  sampled  in  the  single  larva  available  to  us,  bead-like  chains  of 
dark  cells  were  found  adhering  to  the  cuticle.  Ecological  data  did  not  ac¬ 
company  the  specimens  of  Chilean  Nothoderodontus,  but  one  individual  of 
N.  chilensis  had  a  mass  of  dark,  unidentifiable  material  in  the  gut,  along 
with  a  few  dark  cells,  4-5  x  9-10  microns. 

Members  of  the  genus  Derodontus  feed  on  the  fruiting  bodies  of  a  wide 
variety  of  higher  Basidiomycetes.  The  following  species  have  been  recorded 
as  hosts:  Claudopus  nidulans,  Pleurotus  ostreatus,  Pleurotus  sapidus,  Pleu- 
rotus  sp.  (Tricholomataceae);  Pholiota  squarrosa-adiposa  (Stropharia- 
ceae);  Bondarzewia  berkeleyi  (Bondarzewiaceae);  Hericium  coralloides, 
Hericium  sp.  (Hericiaceae);  Merulius  tremellosus,  Phlebia  radiata  (Corti- 
ciaceae);  Inonotus  dryophilus,  Phaeolus  schueinitzii  (Hymenochaetaceae); 
Daedaleopsis  nipponica,  Fomitopsis  pinicola,  Ischnoderma  resinosum, 
Scutiger  ovinus  (Polyporaceae).  Fresh  fruiting  bodies  are  preferred  by  the 
beetles,  although  they  have  been  recorded  from  rotting  mushrooms,  “slimy 
fungus,”  and  “watery  fungus.”  According  to  Shepard  (1976),  larvae  of 
Derodontus  maculatus  preferred  stem  and  cap  tissues  of  a  mushroom  and 
fed  by  rasping  the  tissue  away  with  the  mandibles  and  eventually  excavat¬ 
ing  a  small  tunnel  beneath  the  surface.  Adaptations  to  this  type  of  feeding- 
reduced  setal  brushes,  serrate  mandibular  apex,  and  well-developed  la- 
cinia— have  been  described  above  and  are  illustrated  in  figs.  21-23. 


Life  Cycle  Patterns 

Because  of  lack  of  material,  little  can  be  said  concerning  the  life  cycles 
of  Peltastica  species.  Fukuda  (1963)  found  larvae  of  P.  reitteri  during  April 
and  May;  he  noted  that  the  larvae  were  sluggish  in  their  movements  and 
that  they  entered  the  soil  for  pupation.  Peltastica  tuberculata  larvae  were 
collected  in  April  and  in  late  May.  According  to  Lewis  (1883),  adults  of  P. 
reitteri  were  normally  active  in  May  and  June,  but  could  be  collected  as 
late  as  August.  Our  records  for  P.  tuberculata  are  from  April  to  June. 
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The  life  cycle  of  Laricobius  erichsoni  has  been  worked  out  in  some  de¬ 
tail  by  Franz  (1958)  for  populations  in  Germany  and  by  Clark  and  Brown 
(1958)  for  those  introduced  into  eastern  Canada.  In  Franz’s  study  area  near 
Munich,  adults  congregate  on  tree  trunks  about  the  middle  of  April,  after 
hibernating  in  forest  floor  litter,  and  proceed  to  feed  on  adelgids  and  lay 
eSSs •  These  adults  die  in  June  or  July.  The  larval  period  is  about  two 
weeks,  and  the  fourth  instar  larvae  drop  to  the  ground  to  pupate  and  emerge 
three  or  four  weeks  later  in  June  or  July  as  teneral  adults,  replacing  the 
previous  generation.  These  adults  feed  for  some  weeks  or  months  on  the 
Ade/^es-infested  trunks  and  return  to  the  forest  floor  from  August  to  Oc¬ 
tober  (mainly  during  August).  There  is,  then,  a  single  generation  per  year, 
with  the  main  feeding  activities  taking  place  from  May  through  July,  and 
adult  dormancy  occurring  from  August  through  the  winter  until  April.  Be¬ 
cause  of  the  early  dormancy  period,  the  species  is  unable  to  attack  the  fall 
generation  of  adelgids.  Clark  and  Brown  (1958)  described  a  similar  type  of 
life  cycle  for  the  species  in  Canada  but  with  the  commencement  of  adult 
activity  being  later  than  in  the  European  population  (early  May  to  late 
June  with  a  peak  in  late  May).  The  beginning  of  winter  dormancy  was  also 
correspondingly  earlier  in  Canada.  Clark  and  Brown  (1960)  also  studied  the 
life  cycle  of  Laricobius  rubidus  in  New  Brunswick  and  found  that  the  spring 
emergence  and  oviposition  period  was  somewhat  earlier  than  in  L.  erichsoni 
from  the  same  area  (maximum  adult  activity  from  mid  April  to  mid  May). 
They  also  found  a  few  2nd  and  3rd  instar  larvae  in  early  August  and  postu¬ 
lated  that  there  may  be  a  complete  second  generation  further  south. 

There  appears  to  be  little  seasonality  in  Nothoderodontus  gourlayi, 
based  on  records  from  Crowson  (1959)  and  J.  C.  Watt  (in  litt.).  Adults  have 
been  collected  in  the  northern  part  of  South  Island,  New  Zealand  in  Janu¬ 
ary,  February,  March,  July,  August,  and  November,  although  the  largest 
series  of  adults  and  at  least  one  larva  were  taken  in  summer.  The  two 
Chilean  species  were  both  collected  in  February  on  Chiloe  Island. 

The  species  of  Derodontus  have  a  unique  type  of  life  cycle,  in  that  the 
majority  of  adult  and  larval  activity  takes  place  from  late  fall  to  early 
spring  and  the  adult  dormancy  period  occupies  the  entire  summer.  This  is 
one  of  the  reasons  for  the  apparent  rareness  of  these  insects,  as  has  been 
pointed  out  by  Shepard  (1976).  Table  1  lists  the  numbers  of  adult  collec¬ 
tions  for  the  four  species  of  North  American  Derodontus  for  each  month  of 
the  year.  The  total  number  of  records  is  followed  by  the  number  based  on 
more  than  two  specimens.  Collections  of  one  or  two  specimens  may  pos¬ 
sibly  represent  dormant  animals  picked  up  in  the  litter.  Derodontid  larval 
records  exist  for  the  two  eastern  species  only,  and  some  of  these  are  not  defi¬ 
nitely  associated  with  adults.  There  are  two  records  for  D.  esotericus :  one 
collection  of  20  early  instar  larvae  from  Oklahoma,  hatched  from  eggs  laid 
in  early  December,  and  another  series  of  about  50  early  instar  larvae  col¬ 
lected  in  Maine  in  October  and  not  associated  with  adults;  both  were  from 
a  species  of  Hericium.  Derodontus  maculatus  is  also  known  from  two  col¬ 
lections:  two  larvae  collected  in  January  in  Oklahoma  (Shepard,  1976) 
and  three  late  instars  collected  on  February  10  in  Kentucky;  both  series 
were  associated  with  adults  of  D.  maculatus.  Additional  larvae  of  Dero¬ 
dontus  sp.  have  been  collected  in  January  and  February  in  Maryland  by 
W.  Shepard.  Finally,  there  is  a  collection  of  about  35  larvae  (both  early 
and  later  instars)  from  Rock  Creek  Park,  Maryland,  collected  according 
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to  the  label  on  “VI-4-1971”  and  not  associated  with  adults.  This  informa¬ 
tion  does  not  agree  at  all  with  the  pattern  suggested  by  the  remaining  rec¬ 
ords.  The  collector  (W.  Tyson)  had  been  collecting  in  the  area  throughout 
the  year,  so  the  record  is  not  necessarily  the  result  of  an  error  in  recording 
the  date.  It  is  possible,  however,  that  VI  could  have  been  XI  which  was  mis- 
copied  from  field  data. 

If  the  life  cycle  pattern  of  Laricobius  is  considered  to  be  more  or  less 
typical  for  temperate  Goleoptera,  then  that  of  Derodontus  involves  a  de¬ 
cided  shift  in  activity  period  to  the  fall  and  winter  months,  with  a  relatively 
long  adult  dormancy  period  from  about  March  to  September.  This  may 
be  misleading,  however,  since  the  historical  change  may  have  taken  place 
in  the  other  direction.  Although  winter  activity  is  unusual  in  the  Coleoptera 
as  a  whole,  it  is  not  necessarily  a  derived  feature  in  this  family.  The  geo¬ 
graphic  distribution  of  the  entire  group  (northern  Holarctic,  southern  Chile, 
southern  New  Zealand)  suggests  that  the  family  may  have  originally  been 
a  cold  adapted  one.  The  summer  activity  of  Laricobius,  then,  may  be  corre¬ 
lated  with  the  evolution  of  predaceous  habits  and  the  necessity  of  synchro¬ 
nization  with  the  life  cycle  of  the  host.  As  pointed  out  by  Franz  (1958),  this 
synchronization  is  not  complete  in  Laricobius  erichsoni,  and  thus  it  is  not  as 
efficient  a  predator  as  the  coccinellid  Scymnus  impexus  (Mulsant). 

TABLE  1.  Adult  Records  for  North  American  Derodontus  (Numbers  in  parentheses  are  those  records 


based  on  more  than  2  specimens). 


JAN 

FEB 

MAR 

APR 

MAY 

JUNE 

JULY 

AUG 

SEPT 

OCT 

NOV 

DEC 

Derodontus 

esotericus 

1(0) 

1(0) 

2(0) 

4(0) 

13(3) 

7(1) 

4(2) 

Derodontus 

maculatus 

6(4) 

4(1) 

2(1) 

1(0) 

6(3) 

5(1) 

3(1) 

Derodontus 

trisignatus 

2(0) 

2(1) 

5(4) 

4(1) 

2(0) 

Derodontus 

unidentatus 

6(5) 

2(2) 

Evolutionary  Considerations 
Phylogenetic  Relationships  of  the  Family 

Crowson  (1944)  called  attention  to  the  isolated  position  of  derodontids 
by  proposing  the  monotypic  superfamily  Derodontoidea.  He  later  aban¬ 
doned  this  position  (Crowson,  1955,  1959,  1960)  and  united  the  family  with 
Nosodendridae,  Dermestidae,  and  Jacobsoniidae  in  the  superfamily  Dermes- 
toidea.  As  Crowson  himself  recognized,  however,  the  dermestoids  are  a  para- 
phyletic  assemblage  which  probably  arose  near  the  base  of  the  Polyphaga 
and  gave  rise  to  the  Bostrichoidea,  as  well  as  the  large  cucujiform  lineage. 
There  can  be  little  doubt  that  the  Derodontidae  are  very  old  and  have  been 
evolving  independently  for  a  long  time.  It  is  not  surprising,  then,  that  most 
of  their  features  are  either  plesiomorphic  or  autapomorphic  and  thus  of 
little  use  in  determining  sister  group  relationships. 

Adult  characters  of  the  Derodontidae  which  appear  to  be  primitive  for 


390 


LAWRENCE  &  HLAVAC:  DERODONTIDAE 


the  Polyphaga  as  a  whole  include:  (1)  prothorax  with  membranous  noto- 
sternal  suture  and  remnant  of  anterior  pleural  fold  (Hlavac,  1973);  (2)  pro- 
thoracic  pleuro-coxal  mechanism  well-developed  and  normally  exposed; 
(3)  mesocoxa  large  and  broadly  open  laterally  meeting  both  mesepimeron 
and  mesepisternum;  (4)  meso-metasternal  joint  lightly  sclerotized; 
(5)  transverse  suture  of  metasternum  present  (6)  hind  coxae  movable  and 
excavate;  (7)  abdomen  with  a  remnant  of  sternite  2;  (8)  abdominal  segment 
8  with  functional  spiracles;  (9)  segment  9  with  complete  sternite  and  di¬ 
vided  tergite;  (10)  segment  10  present;  (11)  aedeagus  of  trilobed  type  with 
freely  articulated  parameres;  (12)  Malpighian  tubules  6  in  number  and  free. 
The  paired  ocelli  on  the  head  of  derodontids  may  also  represent  a  primi¬ 
tive  condition,  since  similar  structures  occur  in  Hydraenidae  and  Staphy- 
linidae.  The  meeting  of  mesocoxa  and  metepisternum  occurs  nowhere  else 
in  the  Polyphaga  but  is  the  normal  condition  in  Myxophaga  and  Archoste- 
mata;  it  is  possible  that  its  occurrence  in  derodontids  is  secondary.  Primitive 
larval  characters  include:  (1)  mandible  with  accessory  ventral  process, 
tuberculate  mola,  and  prostheca;  (2)  maxilla  with  distinct  galea  and  la- 
cinia;  (3)  epipharyngeal,  cibarial,  and  hypopharyngeal  armature  well- 
developed;  (4)  tarsungulus  with  2  setae;  (5)  spiracles  with  a  closing  appa¬ 
ratus;  (6)  tenth  segment  well-developed.  Cephalic  egg  bursters  occur  in 
the  first  instar  larva  of  Laricobius  and  also  in  Hydraenidae,  but  little  is 
known  of  their  distribution  in  other  beetle  families.  Autapomorphic  charac¬ 
ters  include  wing  venation  and  folding,  structure  of  the  metendosternite, 
and  numerous  features  of  surface  topography  discussed  above.  The  paired 
ocelli,  mesocoxal  condition,  and  cephalic  egg  bursters  might  well  be  added 
to  this  list. 

Any  attempt  to  place  Derodontidae  in  a  phylogenetic  System  must  in¬ 
volve  an  understanding  of  Crowson’s  superfamily  Dermestoidea,  as  well 
as  the  other  three  included  families.  Members  of  this  group  lack  the  diag¬ 
nostic  characters  of  Staphyliniformia,  Elateriformia,  and  Cucujiformia, 
but  are  difficult  to  separate  from  the  primitive  Eucinetoidea,  on  the  one 
hand,  and  the  derived  Bostrichoidea,  on  the  other.  As  Crowson  (1959)  has 
stated,  members  of  the  Dermestoidea  provide  likely  ancestors  for  both 
Bostrichoidea  and  Cucujiformia.  We  have  not  been  able  to  find  any  con¬ 
sistently  useful  characters  for  uniting  Derodontidae  with  dermestoids  and 
separating  the  assemblage  from  the  remaining  Polyphaga,  other  than  those 
already  suggested  by  Crowson  (1959)  and  van  Emden  (1951)  and  applying 
only  to  larvae.  According  to  Crowson,  dermestoid  larvae  have  relatively 
heavily  sclerotized  and  pigmented  tergites  and  membranous  sternites,  while 
van  Emden  considered  the  spur-like  lacinia  of  larval  dermestoids  to  be 
diagnostic.  Both  characters  may  be  used  to  distinguish  Derodontidae  from 
Eucinetidae,  whose  larvae  in  most  respects  are  very  similar.  Adults  of  all 
eucinetoids  may  be  distinguished  from  dermestoids  by  the  distinctive  type  of 
head  compaction,  in  which  the  prosternum  is  highly  reduced  and  the  head  is 
flattened  or  concave  ventrally,  resting  against  procoxae,  mesosternum  or 
metasternum.  In  addition,  most  eucinetoids  have  filiform  antennae  and 
large,  somewhat  oblique  metacoxae  which  are  fused  to  the  metasternum. 

The  large  and  varied  cucujiform  complex  are  distinguished  from  der¬ 
mestoids  by  a  suite  of  apomorphic  characters,  including  non-excavate  hind 
coxae;  lack  of  functional  spiracles  on  abdominal  segment  8;  cryptone- 
phridial  system  in  which  Malpighian  tubules  are  united  independently  with 
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the  hindgut;  cucujoid  aedeagus,  with  the  tegmen  forming  a  ring  around  the 
median  lobe;  metendosternite  derivable  from  the  hylecoetoid  type,  de¬ 
scribed  by  Crowson  (1938);  and  the  undivided  larval  maxilla.  Actually, 
the  dermestoid  Jacobsoniidae  have  non-excavate  hind  coxae,  while  the  cucu- 
jiform  Lymexylidae  have  an  aedeagus  resembling  the  dermestid  type  men¬ 
tioned  below. 

Distinguishing  dermestoids  from  bostrichoids  is  much  more  difficult,  and 
it  is  here  that  the  integrity  of  the  former  group  appears  to  break  down.  The 
relationship  of  the  family  Dermestidae  to  members  of  the  superfamily  Bos- 
trichoidea  is  based  on  several  derived  features,  most  of  which  do  not  occur 
in  Derodontidae,  Nosodendridae,  or  Jacobsoniidae.  Dermestids  and  bostri¬ 
choids  have  a  modified  type  of  cryptonephridism,  described  by  Saini  (1964), 
in  which  all  Mapighian  tubules  are  attached  in  a  bundle  to  one  side  of  the 
hindgut.  The  dermestid  aedeagus,  which  is  found  in  bostrichoids  (and  also  in 
lymexylids),  has  been  described  by  Tandon  (1970)  and  consists  of  a  basal 
piece  loosely  attached  to  and  somewhat  overlapping  the  parameres,  while 
the  latter  are  fused  dorsally  at  the  base  and  attached  at  that  point  to  the 
base  of  the  median  lobe.  Other  adult  characters,  such  as  the  metendoster¬ 
nite,  wing  venation,  and  wing  folding  (Forbes,  1926),  support  this  relation¬ 
ship.  The  larval  mandible  in  Dermestidae  always  lacks  a  true  basal,  tu- 
berculate  or  asperate  mola,  which  is  characteristic  of  the  other  dermestoid 
families;  in  all  bostrichoids  the  mola  is  also  absent.  In  the  dermestid  genus 
Orphilus,  a  small,  non-tuberculate  pseudomola  is  present,  which  is  sepa¬ 
rated  from  the  base  of  the  mandible  by  a  brush.  This  structure  is  remarkably 
similar  to  that  found  in  primitive  bostrichoids,  such  as  Endecatomous  and 
the  Lyctinae,  and  constitutes  further  evidence  for  the  relationship  of  Der¬ 
mestidae  to  the  bostrichoid  complex.  Bostrichoid  larvae  differ  greatly  from 
those  of  dermestids  in  general  form,  since  they  are  specialized,  grub-like 
borers. 

The  Nosodendridae  appear  to  occupy  a  more  or  less  intermediate  posi¬ 
tion  between  Derodontidae  and  the  dermestid-bostrichoid  complex.  The 
Malpighian  tubules  are  free,  as  in  derodontids,  but  the  aedeagus  is  some¬ 
what  similar  to  the  dermestid  type.  The  basal  piece  is  slightly  overlapping 
and  not  distinctly  articulated  to  the  parameres,  and  the  latter  are  con¬ 
nate  but  separated  by  a  suture  at  the  base  and  closely  associated  with  but 
not  attached  to  the  median  lobe.  The  metendosternite  of  Nosodendron  is 
similar  to  that  of  dermestids,  as  is  the  wing  venation  and  type  of  folding. 
Larvae  of  Nosodendron  (Boving  and  Craighead,  1931,  Hayes  and  Chu,  1946) 
resemble  those  of  derodontids,  particularly  Peltastica,  but  most  of  the  simi¬ 
larities  (mandibular  brush  and  basal  mola,  epipharyngeal  and  hypo- 
pharyngeal  armature,  spiracular  tubes)  are  probably  both  plesiomorphic 
and  associated  with  similar  habitat  and  feeding  habits  (fermenting  tree 
wounds). 

The  Jacobsoniidae  have  little  in  common  with  Dermestidae,  except  for 
certain  primitive  features,  such  as  the  complete  abdominal  apex  with  func¬ 
tional  spiracles  on  segment  8,  well-developed  9th  tergite  and  sternite,  and 
free  10th  tergite.  The  wing  venation,  although  somewhat  reduced,  is  similar 
to  that  of  Derodontidae  and  not  at  all  to  that  of  dermestids  or  Nosoden¬ 
dron’,  this  type  of  wing,  however,  occurs  in  various  Cucujoidea  as  well.  The 
general  form  and  non-excavate  hind  coxae  of  jacobsoniids  is  also  suggestive 
of  cucujoid  affinities.  The  peculiar  maxillary  fringe  in  the  larva  resembles 
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that  occurring  in  certain  staphylinoids  (Leiodidae),  but  this  is  almost  cer¬ 
tainly  due  to  convergence.  The  aedeagus  of  Saphophagus  and  Derolathrus 
appears  to  be  of  a  unique  type,  although  the  relationships  of  the  parts  are 
difficult  to  observe  because  of  the  small  size;  the  median  lobe  appears  to  be 
completely  surrounded  by  a  sheath-like  tegmen  to  which  it  is  attached  at  the 
base.  The  metendosternite  is  reduced  and  could  be  derived  from  various 
other  types,  while  the  conditions  of  the  Malpighian  tubules  is  unknown. 

The  relationship  of  Dermestidae  to  Bostrichoidea  seems  to  be  well  es¬ 
tablished,  and  there  are  several  derived  features  which  would  include  No- 
sodendron  in  the  same  group,  in  spite  of  its  free  Malpighian  tubules  and 
different  larval  mouthparts.  The  classification  best  reflecting  such  a  phy¬ 
logenetic  hypothesis  would  involve  the  resurrection  of  Crowson’s  Derodon- 
toidea  and  the  inclusion  of  Nosodendridae  and  Dermestidae  within  the  Bos¬ 
trichoidea.  Jacobsoniidae  would  have  to  be  tentatively  placed  with  the 
Derodontidae.  The  practical  disadvantage  of  such  a  classification  is  the  sub¬ 
mersion  of  a  relatively  uniform  and  well-defined  group  as  the  Bostrichoi¬ 
dea;  at  the  superfamily  level,  it  represents  the  same  kind  of  problem  en¬ 
countered  when  combining  Cicindelidae  and  Carabidae  or  Lyctidae  and 
Bostrichidae. 

The  Derodontidae  is  certainly  a  primitive  family  of  Polyphaga  and  has 
probably  evolved  independently  of  any  of  the  other  lineages.  Its  most 
likely  affinities  are  with  Dermestidae  via  Nosodendron  and  with  Cucujoidea 
via  Jacobsoniidae. 


Cladistic  Analysis 

In  attempting  to  reconstruct  a  phylogeny  of  the  Derodontidae,  we  are 
following  the  methodology  first  outlined  by  Hennig  and  discussed  in  de¬ 
tail  in  a  number  of  recent  papers  (see  Wiley,  1976:  7-13).  The  only  point 
that  needs  emphasis  here  is  that  a  phylogenetic  analysis  follows  from  the 
selection  and  delimitation  of  taxonomic  characters.  The  selection  process 
is  particularly  important  in  cladistic  analysis,  where  many  potential  char¬ 
acters  are  rejected  because  they  are  judged  to  be  plesiomorphic  or  because 
no  decision  can  be  made  on  the  direction  of  evolutionary  change.  Taxo¬ 
nomic  characters  are,  in  turn,  convenient  artifacts,  usually  anatomical  de¬ 
tails,  which  are  reflections  of  evolving  functional  systems.  A  failure  to 
appreciate  this  can  lead  to  the  selection  of  characters  which  are  superficial 
or  which  are  taken  out  of  context,  without  some  thought  being  given  to  their 
geometric  or  functional  relationships.  Such  a  practice  can  only  increase 
the  chances  of  producing  a  phylogeny  based  on  convergences  or  non-homol¬ 
ogies.  An  example  in  derodontids  involves  the  apomorphic  condition 
“closed  procoxal  cavities”,  which  refers  to  the  external  closure  by  the 
notum  and  sternum,  forming  a  complete  collar  behind  the  coxae.  This  type 
of  prothoracic  collar  has  evolved  numerous  times  in  the  Coleoptera  and 
functions  to  permit  extensive  rotary  movement  of  the  prothorax  while  at 
the  same  time  enclosing  all  pericoxal  and  intersegmental  membrane 
(Hlavac,  1973).  In  Peltastica,  narrow  projections  from  the  notum  extend  to 
the  midline  and  meet  behind  the  intercoxal  process  of  the  prosternum,  the 
apex  of  which  is  not  expanded.  In  Derodontus,  the  notal  projections  do  not 
extend  to  the  midline,  but  they  slightly  overlap  the  expanded  apex  of  the 
intercoxal  process.  The  chances  are  good  that  these  represent  two  inde- 
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pendent  evolutionary  events  and  that  the  procoxal  condition  in  derodon- 
tids  must  be  more  precisely  defined. 

Adult  features  considered  to  be  plesiomorphic  for  the  Derodontidae 
and  thus  present  in  the  ancestral  group  include  the  following:  (1)  head  with 
relatively  fine  punctation,  without  deep  pores,  canals  or  bridges;  (2)  ocelli 
small,  round,  close  to  eyes;  (3)  mandibles  with  well-developed,  tubercu- 
late  mola  and  prostheca;  (4)  maxillae  with  well-developed  galeal  brush 
and  2  spines  at  apex  of  lacinia;  (5)  labium  with  glossae  well-developed; 
(6)  procoxal  cavities  open  with  trochantins  exposed;  (7)  ventral  surfaces 
finely  punctate,  without  deep  pores  or  canals;  (8)  metasternum  with  com¬ 
plete  longitudinal  and  transverse  sutures;  (9)  metepisternal  interlocking 
device  absent  or  weakly  developed;  (10)  anterior  processes  of  metendoster- 
nite  rounded  and  not  broadly  meeting  or  fused  at  midline;  (11)  elytra  with 
11  rows  of  round  punctures  and  with  a  scutellary  striole;  (12)  abdomen 
without  median  ridges  or  tubercles;  (13)  hindwing  with  distinct  radial  cell, 
radial  sector,  long  median  vein,  W  cell,  and  5  anal  veins;  (14)  tibial  spurs 
present;  (15)  tarsi  not  lobed.  Larval  features  include:  (a)  sclerotized  ab¬ 
dominal  tergites  with  tubercles  or  processes;  (b)  well-developed  mandib¬ 
ular  mola,  prostheca,  and  brush;  (c)  galea  with  large  brush  at  apex;  (d)  la¬ 
cinia  with  distinct  apical  teeth.  Most  of  these  features  may  be  found  in  Pel- 
tastica,  while  certain  of  them  occur  only  in  Derodontus  or  Laricobius. 

Each  of  the  derodontid  genera  is  quite  distinct  and  has  a  number  of  auta- 
pomorphic  characters,  some  of  which  are  listed  below. 

Peltastica:  (1)  concealed  antennal  insertions;  (2)  ventral  antennal  fos¬ 
sae;  (3)  explanate  lateral  margins  to  pronotum  and  elytra;  (4)  elytral 
seriation  not  distinct,  20  or  more  rows  across  each  elytron;  (5)  procoxal 
cavities  closed  by  meeting  of  notal  projections  at  midline;  (6)  larva  with 
median  bifid  processes. 

Derodontus :  (1)  ocelli  large  and  forming  part  of  incomplete  bridges; 
(2)  unique  system  of  head  canals  and  bridges;  (3)  coarse,  dense,  ventral 
punctation;  (4)  modified  elytral  punctures  with  microbridges;  (5)  elongate, 
parallel-sided  basal  piece;  (6)  carinate  median  lobe;  (7)  larva  with  reduced 
galea  and  enlarged  lacinia. 

Laricobius :  (1)  shallow  cavity,  with  deep  invaginations,  near  antennal 
insertion;  (2)  two  deep  pores  on  mentum;  (3)  reduced  mola,  prostheca  and 
subapical  tooth  on  mandible;  (4)  reduced  galeal  brush;  (5)  single  spine 
at  apex  of  lacinia;  (6)  metendosternite  with  broadly  fused  anterior  lobes, 
well-developed  ventral  process,  and  short  lateral  arms;  (7)  10  elytral 
puncture  rows;  (8)  lobed  tarsal  segments;  (9)  grooming  comb  and  no  spurs 
on  tibia;  (10)  abdominal  sternites  3  and  4  fused;  (11)  lateral  canals  and 
pores  on  abdomen;  (12)  larva  without  tergal  processes  or  urogomphi; 
(13)  larva  with  reduced  mandibular  mola  and  simple  apex;  (14)  larva  with 
highly  reduced  and  rounded  maxillary  lobes. 

Nothoderodontus :  (1)  vestiture  of  decumbent  hairs;  (2)  unique  system  of 
head  canals  and  bridges;  (3)  prothorax  with  concealed  trochantins;  (4)  ely¬ 
tra  without  scutellary  striole;  (5)  deep  pores  at  bases  of  striae  9-11. 

Of  the  15  possible  cladograms  which  can  be  constructed  for  the  four 
genera  of  Derodontidae,  two  of  them,  (b)  and  (c)  appear  to  us  to  be  plausible 
hypotheses,  while  a  third,  (a)  is  that  given  by  Fukuda  (1963)  and  implied  by 
Crowson  (1955  and  1959).  Cladograms  (b)  and  (c)  differ  from  (a)  in  consid¬ 
ering  the  main  cleavage  to  be  between  Peltastica  and  the  remaining  genera. 
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Crowson  and  Fukuda  separated  Laricobius  from  the  remaining  derodontids 
primarily  on  the  basis  of  its  numerous  autapomorphic  features  ( see  above), 
many  of  which  are  correlated  with  its  occurrence  on  surfaces  and  its  preda¬ 
tory  habits.  A  classification  isolating  Laricobius  must  be  considered  pri¬ 
marily  a  phenetic  one.  Aside  from  closed  coxal  cavities  (which  have  been 
shown  to  be  of  two  different  types),  there  are  few,  if  any,  derived  features 
that  would  unite  Peltastica  with  Derodontus  and  Nothoderodontus.  In 
cladograms  (b)  and  (c),  the  following  apomorphic  characters  are  shared  by 
Laricobius,  Derodontus,  and  Nothoderodontus :  (1)  presence  of  a  pair  of 
median  longitudinal  ridges  on  the  first  visible  sternite  (segment  3);  (2) 
well-developed  anterolateral  interlocking  device  on  metepisternum, 
which  fits  into  a  notch  in  the  elytron;  (3)  canal  on  the  metacoxa;  (4)  reduc¬ 
tion  of  wing  venation;  (5)  more  complex  surface  modifications  associated 
with  the  secretion,  distribution,  and  retention  of  cuticular  exudate. 

The  choice  between  cladograms  (b)  and  (c)  is  a  more  difficult  one. 
Derodontus  and  Nothoderodontus  share  several  apparently  derived  fea¬ 
tures,  such  as  the  system  of  head  canals  and  bridges,  distinctly  hooked 
metepisternal  interlocking  device,  overlapping  meso-  and  metasternal  in- 
tercoxal  processes,  and  similar  closure  of  the  procoxal  cavities  (by  expan¬ 
sions  of  both  sternum  and  notum).  Certain  of  these  features  need  to  be  ex¬ 
amined  more  closely.  As  indicated  in  the  section  on  surface  organization 


THE  COLEOPTERISTS  BULLETIN  33(4),  1979 


395 


Fig.  24.  9th  and  10th  abdominal  segments  of  Derodontus  esotericus,  n. 
sp.,  dorsal  view.  Figs.  25-26.  Apex  of  9th  sternite.  25.  D.  unidentatus,  n.  sp. 
26.  D.  maculatus  (Melsheimer).  Figs.  27-29.  Basal  piece  and  parameres,  ven¬ 
tral  view.  27.  D.  maculatus.  28.  D.  esotericus.  29.  Nothoderodontus  gour- 
layi  Crowson.  Fig.  30.  Median  lobe  of  N.  gourlayi,  ventral  view. 

(p.  379),  the  head  canal  systems  in  Derodontus  and  Nothoderodontus  are 
not  at  all  alike.  In  Derodontus ,  each  ocellus  forms  part  of  three  bievagi- 
national  bridges,  two  obliquely  longitudinal  ridges  enclose  a  median  fron¬ 
tal  plain,  and  there  is  no  deep  frontoclypeal  canal.  A  otho derodontus  has 
a  series  of  connecting  canals  (including  the  frontoclypeal  canal)  without 
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Figs.  32-33.  Aedeagus  of  N.  dentatus,  n.  sp.  32.  Basal  piece  and  parameres, 
ventral  view.  33.  Median  lobe,  ventral  view.  Figs.  34-37.  Median  lobe  of 
Derodontus  spp.,  ventral  view.  34.  D.  maculatus  (Melsheimer).  35.  D.  eso- 
tericus,  n.  sp.  36.  D.  trisignatus  (Mannerheim).  37.  D.  unidentatus,  n.  sp. 


evaginated  ridges,  and  the  ocelli  are  not  incorporated  into  bridges.  The 
closure  of  the  procoxal  cavities  also  differs  in  the  two  genera.  In  Derodon¬ 
tus,  the  notal  projection  is  narrower,  leaving  the  trochantin  exposed,  while 
in  N otho derodontus  the  trochantin  is  entirely  concealed  by  the  notal  pro¬ 
jection. 

A  close  relationship  between  Laricobius  and  N othoderodontus  has  not 
been  previously  suggested,  but  there  seems  to  us  to  be  some  evidence  in 
favour  of  it.  The  major  derived  feature  shared  by  these  two  genera  is  the  sys- 
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tern  of  pores  and  canals  more  or  less  surrounding  the  mesocoxal  cavities 
and  located  on  the  mesosternum,  mesepisternum,  metepisternum,  and 
metasternum.  These  pores  are  similarly  placed  in  the  two  genera  and  could 
represent  homologous  systems.  In  Derodontus,  the  ventral  surfaces  are  en¬ 
tirely  different,  with  no  specialized  deep  pores,  but  with  more  or  less  evenly 
distributed  large,  shallow  punctures,  which  are  somewhat  clustered  on  the 
metepisternum  (Fig.  8),  forming  a  shallow  depression.  The  vestiture  in  both 
Laricobius  and  Nothoderodontus  consists  of  long  hairs,  and  setae  are  pres¬ 
ent  among  the  eye  facets;  in  Derodontus,  the  surface  is  almost  glabrous, 
with  minute  hairs  occurring  in  the  punctures  and  no  setae  among  the  eye 
facets. 

Cladogram  (c)  would  involve  the  independent  closure  of  procoxal 
cavities,  meso-sternal  overlap,  metepisternal  hook,  and  analogous  head 
canal  systems;  cladogram  (b)  would  require  the  independent  development 
of  a  meso-metathoracic  pore  system,  as  well  as  the  ocular  setae  and  vesti¬ 
ture  of  long  hairs.  Given  the  differences  in  the  procoxal  closure  and  head 
canal  systems  of  Derodontus  and  Nothoderodontus,  it  appears  to  us  that 
they  are  much  more  likely  to  be  convergent  than  are  the  meso-metathoracic 
pore  systems  of  Laricobius  and  Nothoderodontus.  On  the  other  hand,  both 
hypotheses  are  based  on  limited  evidence,  and  the  discovery  of  new  taxa 
or  additional  characters  might  well  tip  the  balance  one  way  or  another. 
In  the  classification  presented  below,  only  the  first  bifurcation  (Peltasti- 
cinae/Derodontinae)  is  formally  recognized. 

Phylogenetic  relationships  within  the  genera  Peltastica,  Derodontus, 
and  Laricobius  have  not  been  studied  in  detail,  since  we  have  been  unable 
to  examine  most  of  the  Old  World  species.  Within  Derodontus,  however, 
the  two  western  North  American  species,  D.  tridentatus  and  D.  unidentatus 
appear  to  form  a  distinct  group  which  is  related  to  the  Old  W7orld  forms. 
The  European  D.  macularis  may  be  more  primitive  than  any  of  the  North 
American  species,  since  the  elytral  punctures  are  rounded  and  do  not  have 
microbridges.  Among  the  species  of  Nothoderodontus,  the  two  Chilean 
forms  appear  to  be  more  primitive  than  the  New  Zealand  and  Australian 
species,  and  the  head  canal  system  of  the  latter  can  be  derived  from  that  of 
the  former  (see  p.  379).  The  aedeagus  of  N.  gourlayi  is  also  highly  modified, 
and  that  in  the  Chilean  species  has  simple,  subacute  parameres  resembling 
those  of  some  Laricobius  (see  Figs.  29-30  and  32-33). 


Historical  Scenario 

To  date  there  have  been  no  fossil  Derodontidae  described,  although 
Ponomarenko  (1973)  has  implied  their  presence  among  early  Jurassic  ma¬ 
terial.  It  is  also  possible  that  certain  described  Archostemata  (Ponoma¬ 
renko,  1969)  may  be  early  members  of  this  family.  The  development  of  the 
propleuron  varies  considerably  among  fossil  specimens  and  is  often  diffi¬ 
cult  to  observe.  The  condition  of  the  mesocoxal  cavities  (closed  partly  by 
the  metepisterna)  occurs  in  Derodontidae,  as  well  as  in  Archostemata,  and 
the  Derodontus  type  of  elytral  punctation  with  incomplete  microbridges 
and  a  scutellary  striole  can  be  seen  in  a  number  of  fossil  archostematans. 
At  any  rate,  on  the  basis  of  primitive  family  characters  described  in  the  previ¬ 
ous  sections,  as  well  as  the  considerable  diversity  within  the  group  and  its 
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relict  type  of  distribution,  the  Derodontidae  may  be  considered  to  be  among 
the  oldest  of  the  Polyphaga,  along  with  the  eucinetoids,  dascillids,  and 
primitive  staphylinoids. 

The  ancestral  habit  of  derodontids  may  well  have  resembled  those  of 
modern  Peltastica,  with  the  food  consisting  of  fermenting  material,  fungi, 
and  fungal  by-products  in  a  more  or  less  liquid  medium.  This  is  also  the 
type  of  habitat  in  which  some  eucinetids,  helodids,  and  leiodids  are  found. 
Peltastica  may  have  developed  hidden  antennal  insertions,  antennal  fos¬ 
sae,  and  explanate  lateral  margins  in  connection  with  living  under  bark, 
but  such  features  would  also  serve  as  protection  while  on  bark  surfaces. 
The  long  spiracular  tubes  and  setose  mouthparts  of  the  larvae  appear  to 
be  correlated  with  a  semi-liquid  environment,  such  as  that  encountered  in 
fermenting  cambium.  The  ancestral  form  would  also  have  developed  a  gen¬ 
eralized  encrusting  system  such  as  that  found  in  Peltastica,  with  a  repellent 
or  fungicidal  exudate  being  produced  by  unspecialized  surface  pores. 

If  we  accept  hypothesis  (c)  above,  the  next  bifurcation  would  have  pro¬ 
duced  one  lineage  leading  to  Derodontus  and  another  to  the  ancestor  of 
both  Laricobius  and  Nothoderodontus.  In  each  line,  the  generalized  en¬ 
crusting  system  would  have  been  elaborated  upon  in  different  ways.  In 
Derodontus  complex  head  topography  and  modified  elytral  punctures  were 
developed,  while  members  of  the  second  lineage  developed  a  series  of  pores 
and  canals  on  the  ventral  surfaces.  In  the  Derodontus  line,  a  switch  in  feed¬ 
ing  habits  occurred  and  the  larval  mouthparts  were  modified  for  handling 
the  hyphae  of  basidiomycete  fruiting  bodies  (see  p.  384).  Adults  developed  a 
complete  prothoracic  collar,  which  perhaps  assists  in  tunneling  the  surfaces 
of  macrofungi. 

The  ancestor  of  Laricobius  and  Nothoderodontus  would  have  retained 
certain  primitive  characters,  such  as  the  open  procoxal  cavities  in  the  adult 
and  larval  feeding  habits  similar  to  those  of  the  ancestral  derodontid.  Feed¬ 
ing  on  sooty  molds  would  represent  a  relatively  small  change  from  the 
ancestral  habit,  and  since  these  fungi  are  often  associated  with  honeydew- 
producing  Homoptera,  it  is  easy  to  conceive  of  a  predaceous  line  evolving 
at  this  point.  Both  Laricobius  and  Nothoderodontus  are  associated  with 
the  bark  of  trees,  the  latter  preying  on  adelgids  and  the  former  feeding  on 
sooty  mold  spores.  Nothoderodontus  evolved,  independently  of  Derodon¬ 
tus,  a  system  of  head  canals  and  pores,  in  addition  to  a  unique  type  of  ely¬ 
tral  striation  and  a  closure  of  the  procoxal  cavities  involving  the  conceal¬ 
ment  of  the  trochantins  by  the  notal  cowlings.  Laricobius,  on  the  other 
hand,  retained  a  relatively  primitive  head  structure,  except  for  the  cavities 
associated  with  antennal  insertions,  while  evolving  highly  modified,  lobed 
tarsi,  often  correlated  with  activity  on  plant  surfaces,  as  well  as  a  preda¬ 
ceous  type  of  feeding  mechanism  in  both  larva  and  adult. 

The  present  day  distribution  of  derodontids  suggests  that  they  evolved 
primarily  on  the  Laurasian  land  mass,  but  at  some  point  before  the  breakup 
of  Pangaea,  their  range  must  have  extended  through  the  Archiplatan  region 
to  what  is  now  southern  South  America  ( see  Schlinger,  1974).  Evolution  on 
the  southern  continent  gave  rise  first  to  the  Nothoderodontus  chilensis 
group  and  then  to  the  N.  gourlayi  complex  on  Australia  and  New  Zealand. 
If  our  phylogenetic  hypothesis  is  correct  and  Nothoderodontus  is  the  most 
recently  derived  genus,  then  we  must  assume  that  the  northern  elements 
evolved  by  the  middle  of  the  Triassic. 
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Systematics 
Fa  m  i ly  Diagn  osis 

With  the  general  characters  of  Coleoptera:  Polyphaga. 

Adult.  Size  small,  length  from  1.5  mm  to  almost  4  mm;  more  or  less  elongate, 
dorsally  convex  and  ventrally  flattened;  vestiture  of  short,  fine  hairs  or  longer, 
erect  or  decumbent  hairs.  Head  with  2  ocelli;  compound  eyes  relatively  large  and 
entire;  antennae  11-segmented  with  3-segmented  club,  insertions  concealed  or  ex¬ 
posed;  frontoclypeal  suture  absent;  frons  and  vertex  sometimes  with  a  complex  sys¬ 
tem  of  pores,  canals  and  bridges;  labrum  well-developed.  Mandible  with  well- 
developed  mola  and  prostheca,  except  in  Laricobius;  maxilla  with  brush-like  galea 
and  lacinia  bearing  1  or  2  spines  at  apex;  palp  4-segmented,  apical  segment  subulate; 
labial  palps  3-segmented.  Prothorax  relatively  small  with  sides  often  explanate, 
at  least  at  middle,  and  edges  complete  and  usually  dentate;  prosternum  relatively 
short  in  front  of  coxae,  with  narrow  intercoxal  process;  notosternal  joint  mem¬ 
branous;  procoxae  conical  and  projecting  below  sternal  process,  bent  at  apex;  tro- 
chantin  exposed  or  concealed,  pleuron  rigid;  cavities  open  internally,  externally 
open  or  closed.  Mesocoxae  approximate  to  almost  contiguous;  cavities  broadly 
open  laterally,  bordered  by  both  mesepimeron  and  metepisternum;  perimeter  of 
each  cavity  sometimes  with  several  deep  pores.  Elytra  seriate  or  striate  (except  in 
Peltastica),  with  10  or  11  puncture  rows  or  striae;  scutellary  striole  present  or  ab¬ 
sent.  Metasternum  with  long  median  suture  and  with  transverse  suture,  which  may 
be  interrupted  or  incomplete;  anterolateral  portion  of  metepisternum  with  elytral 
interlocking  device;  metacoxae  somewhat  motile,  approximate,  extending  laterally 
to  rim  of  elytra,  with  weakly  developed  plates.  Metendosternite  with  stalk  short, 
median  process  well-developed,  anterior  tendons  close  together,  and  lateral  arms 
narrow  and  curved.  Hindwing  with  long  membrane,  distinct  stigma,  and  interrupted 
costal  margin;  radial  cell  short  and  vague  or  absent;  radial  sector  short,  oblique, 
attached  to  radio-medial  crossvein;  median  vein  relatively  short;  anal  venation 
more  or  less  reduced,  but  jugal  lobe  distinct.  Legs  relatively  short;  trochanter 
obliquely  attached  to  femur;  tibial  apex  with  2  small  spurs,  except  in  Laricobius , 
which  has  apical  comb;  tarsal  segmentation  5-5-5,  segments  simple,  except  in  Lari¬ 
cobius  where  1-3  are  lobed;  claws  simple.  Abdomen  with  5  visible  sternites  (segments 
3-7)  and  trace  of  segment  2  concealed  beneath  coxae;  all  segments  free,  except  in 
Laricobius  where  3  and  4  are  connate;  longitudinal  ridges  sometimes  present  on  ster¬ 
nites  3-6  and  lateral  pores  and  canals  present  in  Laricobius ;  segments  8-10  enclosed; 
segment  8  with  functional  spiracles;  segment  9  well-developed  with  2  hemitergites, 
which  may  be  fused  at  midline;  tergite  10  free.  Aedeagus  of  simple  trilobed  type,  with 
basal  piece  articulated  to  separate  parameres  and  median  lobe  free.  Ovipositor  short, 
with  1-segmented  coxites  and  short  styli  (longer  sclerotized  styli  in  Derodontus). 
Malpighian  tubules  free,  6  in  number. 

Larva.  Elongate,  subcylindrical  to  slightly  flattened;  dorsal  surfaces  sclero¬ 
tized  and  tuberculate,  often  with  median  processes  or  paired  tubercles.  Head  prog¬ 
nathous;  epicranial  stem  very  short  or  absent;  frontal  arms  more  or  less  approxi¬ 
mate  at  base,  lyriform  and  complete;  median  endocarina  absent;  ocelli  6  on  each 
side;  frontoclypeal  suture  vaguely  defined;  antennae  3-segmented,  relatively  long, 
with  segments  2  and  3  elongate  and  anteroventral  sensorium  on  segment  2;  labrum 
free.  Mandibles  symmetrical,  unidentate  or  bidentate,  with  well-developed,  tuber¬ 
culate  mola  and  prostheca,  reduced  in  Laricobius ;  ventral  tubercle  present.  Maxil¬ 
lae  with  brush-like  galea,  spur-like  lacinia,  and  well-developed  articulating  area; 
palp  3-segmented;  maxillae  highly  reduced  in  Laricobius.  Labium  with  broad  ligula 
and  2-segmented  palps.  Epipharyngeal,  hypopharyngeal,  and  cibarial  areas  often 
with  rows  of  spines  and  complex  armature.  Legs  moderately  long,  not  specially 
modified;  tarsungulus  with  2  setae.  Tergite  9  with  pair  of  solid  urogomphi;  segment 
10  well-developed,  terminal,  sometimes  sclerotized  dorsally.  Spiracles  annular- 
biforous,  sometimes  borne  on  tubular  processes,  with  closing  apparatus. 
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Key  to  Genera  of  Derodontidae  (Adults  and  Larvae) 

1.  Adult.  Antennal  insertions  concealed  from  above;  ocelli  very 
small,  round,  touching  inner  margin  of  eye;  sides  of  pronotum 
and  elytra  strongly  explanate  and  flattened,  the  edges  of  both 
slightly  serrate;  elytra  tuberculate,  each  with  about  20  irregu¬ 
lar  rows  of  punctures;  first  visible  sternite  simple.  Larva.  Ab¬ 
dominal  tergites  1-8  each  with  median  bifid  process  (Fig.  17); 
apex  of  galea  with  dense  brush  of  setae,  that  of  lacinia  with  3 
teeth  or  lobes,  more  or  less  equal  in  size  (Fig.  20);  mandible 
with  dense  brush  of  setae  around  prostheca  (Fig.  19);  upper  sur¬ 
face  heavily  pigmented,  granulate,  and  tuberculate;  spirac- 
ular  processes  well-developed,  at  least  as  long  as  pleural 
processes  beneath  them  .  Peltastica  Mannerheim 

1'.  Adult.  Antennal  insertions  exposed;  ocelli  larger  and  not 
touching  eye  margin;  sides  of  pronotum,  but  not  elytra, 
slightly  to  moderately  explanate,  the  edges  smooth  or  den¬ 
tate;  elytra  without  tubercles,  each  with  10  or  11  puncture 
rows  or  striae;  first  visible  sternite  with  2  longitudinally  par¬ 
allel  ridges  near  midline  (Fig.  8).  Larva.  Abdominal  tergites 
1-8  without  median  bifid  processes,  with  or  without  one  or  more 
paired  processes;  apex  of  galea  with  few  or  no  setae,  that  of 
lacinia,  if  dentate,  with  only  2  well-developed  teeth  and 
sometimes  a  smaller,  subapical  one  (Fig.  23);  prosthecal  brush 
reduced  or  absent  (Fig.  22);  upper  surface  not  as  heavily  pig¬ 
mented  and  less  granulate;  spiracular  processes  variable .  2 

2(1').  Adult.  Dorsal  surface  clothed  with  moderately  long,  erect 
hairs;  lateral  edges  of  pronotum  smooth;  each  elytron  with 
scutellary  striole  and  10  rows  of  round  punctures;  tarsal  seg¬ 
ments  2  and  3  strongly  lobed,  segment  4  reduced;  procoxal 
cavities  open  behind;  head  (Fig.  7)  without  canals  and  bridges. 

Larva.  Abdominal  tergite  9  without  urogomphi;  mandibular 
mola  reduced,  not  extending  to  base  of  mandible,  incisor  lobe 
simple;  galea  and  lacinia  rounded  at  apex  .  Laricobius  Rosenhauer 

2'.  Adult.  Dorsal  surface  subglabrous  or  with  recumbent  hairs; 
lateral  edges  of  pronotum  slightly  to  strongly  dentate; 
each  elytron  with  11  rows  of  modified  punctures,  with  or 
without  scutellary  striole;  tarsal  segments  2  and  3  not  lobed; 
procoxal  cavities  closed  behind;  head  (Figs.  1-4)  with  canals 
and  bridges.  Larva.  Abdominal  tergite  9  with  a  pair  of  urogom¬ 
phi;  mandibular  mola  well-developed,  extending  to  base  of 
mandible,  incisor  lobe  serrate;  galea  and  lacinia  falciform, 
the  latter  dentate  at  apex  .  3 

3(2').  Adult.  Dorsal  surface  subglabrous,  with  a  few  scattered,  fine 
setae;  each  elytron  with  scutellary  striole  and  11  rows  of 
punctures,  each  of  which  may  be  somewhat  quadrate  and  nar¬ 
rowed  in  middle;  undersurface  covered  with  large,  shallow 
punctures  (Fig.  8);  pro  thorax  with  visible  trochantin;  visible 
sternites  2-4  with  median  longitudinal  ridge  or  tubercle; 
ocelli  large,  triangular,  each  connected  to  2  cuticular  bridges 
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(Figs.  1-2);  frontal  region  bounded  laterally  by  2  oblique 
ridges.  Larva.  Abdominal  tergites  1-8  each  with  a  single  pair 
of  larger  setiferous  processes  and  1  or  more  pairs  of  smaller 
tubercles;  spiracular  processes  not  as  well-developed,  usu¬ 
ally  shorter  than  the  pleural  processes  beneath  them;  incisor 
lobe  of  mandible  with  8-10  fine  serrations.  Holarctic  species. ... 

.  Derodontus  LeConte 

3'.  Adult.  Dorsal  surface  clothed  with  recumbent  hairs;  each 
elytron  with  11  rows  of  elongate  punctures  which  are  situ¬ 
ated  within  impressed  striae,  scutellary  striole  absent;  under¬ 
surface  finely  punctate,  but  with  deep  pores  on  meso-  and 
metepisterna  and  anterior  edge  of  mesosternum  (Figs.  15-16); 
prothorax  without  visible  trochantin;  visible  sternites  2-4 
simple;  ocelli  more  rounded  and  not  connected  to  cuticular 
bridges  (Figs.  3-4);  frontal  region  without  lateral  ridges. 

Larva.  Abdominal  tergites  1-8  each  with  3  pairs  of  setiferous 
processes,  more  or  less  equal  in  size;  spiracular  processes 
well-developed,  usually  longer  than  pleural  processes  be¬ 
neath  them;  incisor  lobe  of  mandible  with  3-4  coarse  serra¬ 
tions.  Southern  Hemisphere  species .  Nothoderodontus  Crowson 


Subfamily  Peltasticinae  LeConte 
Peltasticidae  LeConte,  1861:88. 

Peltastica  Mannerheim 

Peltastica  Mannerheim,  1852:334.  Type  species,  by  monotypy,  P.  tuber cu- 
lata  Mannerheim. 

The  three  included  species  are  easily  distinguished  from  other  derodon- 
tids  by  the  very  broad,  explanate,  lateral  margins  on  the  pronotum  and 
anterior  portion  of  the  elytra,  concealed  antennal  insertions,  and  tubercu- 
late  elytral  surface,  bearing  about  20  irregular  puncture  rows. 

Distribution.  Northwestern  North  America,  Japan,  and  the  Amur  Region 
of  the  U.S.S.R. 

Biology.  Both  P.  tuber culatus  and  P.  reitteri  have  been  found  in  associa¬ 
tion  with  fermenting  sap  under  bark  or  at  the  ends  of  freshly  cut  stumps  or 
logs  (Lewis,  1883;  Fukuda,  1963;  Deyrup  in  litt.). 

Peltastica  amurensis  Reitter 

Peltastica  amurensis  Reitter,  1879:220.  Type  locality:  Amur. 

According  to  the  figure  of  Jacobson  (1907),  this  species  resembles  P. 
reitteri  in  form  and  coloration,  but  the  comments  made  by  Lewis  (1883)  in¬ 
dicate  a  greater  similarity  to  the  American  P.  tuberculata. 

Peltastica  reitteri  Lewis 

Peltastica  reitteri  Lewis,  1883:79.  Type  locality:  Japan  (types  from  Suyama, 
Nikko,  and  Fukui). 
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This  species  may  be  distinguished  from  P.  tuber culata  by  the  shorter  and 
broader  elytra  (EL/EW  about  1.4,  as  compared  to  1.5  or  more),  relatively 
straight  lateral  pronotal  margins,  somewhat  coarser  and  denser  pronotal 
punctation,  and  differently  shaped  prothorax,  the  sides  of  which  diverge 
from  the  apex  to  the  basal  third  and  are  broadly  rounded  posteriorly. 

Biology.  See  386  and  387. 

Peltastica  tuberculata  Mannerheim 

Peltastica  tuberculata  Mannerheim,  1852:334.  Type  locality:  Sitka  Island 

[Baranof  Island],  Alaska. 

Individuals  of  this  species  are  more  elongate  and  narrow,  the  sides  of  the 
elytra  are  slightly  sinuate,  the  pronotal  punctation  somewhat  finer  and 
sparser,  and  the  sides  of  the  pronotum  divergent  from  the  apex  to  the  basal 
fourth  and  more  abruptly  narrowed  posteriorly.  The  color  is  usually 
brownish  above  with  black  tubercles,  yellow  spots,  and  a  large,  V-shaped 
yellow  macula  crossing  both  elytra  at  the  anterior  fourth. 

Distribution.  Southern  Alaska,  western  British  Columbia,  Washington, 
and  Oregon,  southwestern  Idaho,  and  California  at  least  into  the  northern 
Sierra  Nevada  (El  Dorado  Co.)  (Hatch,  1962). 

Biology.  Deyrup  (in  litt.)  found  adults  in  western  Washington  feeding 
on  fermenting  sap  from  the  cut  end  of  a  Pseudotsuga  Menziesii  log  in  late 
April  and  collected  a  single  larva  under  the  bark  of  a  year-old  cut  stump; 
a  strong  odor  of  fermentation  was  noted  in  the  latter  habitat.  J.  T.  Doyen 
collected  a  number  of  larvae  (not  reared  but  compared  with  specimens  sent 
by  Fukuda)  in  late  May  under  the  bark  of  Pinus  sp.  killed  less  than  a  year 
earlier  at  Blodgett  Forest  in  the  Sierra  Nevada. 


Subfamily  Derodontinae  LeConte 

Derodontidae  LeConte,  1861:100. 

Laricobiidae  Ganglbauer,  1899:766. 

Derodontus  LeConte 

Derodontus  LeConte,  1861:100.  Type  species,  by  present  designation,  Cryp- 
tophagus  macula tus  Melsheimer. 

Mycetomychus  Frivaldsky,  1865:192.  Type  species,  by  monotypy,  Corticaria 
macularis  Fuss. 

Members  of  this  genus  are  distinguished  by  the  subglabrous  dorsal  sur¬ 
face,  11  distinct  rows  of  large  elytral  punctures  and  a  scutellary  striole, 
and  large,  somewhat  triangular  ocelli,  each  of  which  is  connected  to  2  cutic- 
ular  bridges.  The  lateral  edges  of  the  pronotum  are  armed  with  well- 
developed  teeth,  and  the  ventral  surface  bears  a  number  of  large  punctures. 

Distribution.  Southeastern  Europe,  Italy,  eastern  half  of  North  Amer¬ 
ica,  northwestern  North  America,  Japan. 

Biology.  Both  adults  and  larvae  have  been  taken  in  association  with  a 
variety  of  higher  basidiomycete  fungi  (Agaricales,  Polyporales,  etc.),  where 
they  feed  on  or  just  under  the  surface  of  fresh  or  rotting  fruiting  bodies.  See 
pp.  387  and  388. 
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Key  to  North  American  Species  o/Derodontus  (Adults) 

1.  Sides  of  pronotum  narrowly  expanded  (Figs.  11-12);  elytra 
more  than  1.7  X  as  long  as  the  greatest  combined  width,  each 
with  a  large,  dark  macula;  head  (Fig.  2)  with  complete  trans¬ 
verse  ridge,  distinct  median  boss,  and  smooth  frontal  area; 

western  North  America  .  2 

1'.  Sides  of  pronotum  more  broadly  expanded  (Figs.  9-10);  elytra 
less  than  1.7  X  as  long  as  greatest  combined  width,  each  with 
a  number  of  dark  spots  of  varying  size  and  shape;  head  (Fig.  1) 
with  transverse  ridge  incomplete  at  middle,  median  boss  in¬ 
distinct,  and  frontal  area  rugose  or  tuberculate;  eastern  North 
America .  3 

2(1).  Sides  of  pronotum  (Fig.  12)  subparallel  and  barely  expanded, 
each  with  a  prominent,  posteriorly  curved  tooth  at  anterior 
end;  elytral  intervals  flat;  median  lobe  acute  at  apex  (Fig. 

37) . . .  D.  unidentatus,  n.  sp, 

2'.  Sides  of  pronotum  (Fig.  11)  strongly  curved  and  distinctly 
but  narrowly  expanded,  each  with  several  small  teeth,  none 
of  which  curves  posteriorly;  elytral  intervals  convex,  median 

lobe  obtusely  angulate  at  apex  (Fig.  36)  . 

.  D.  trisignatus  (Mannerheim) 

3(1').  Sides  of  pronotum  (Fig.  10)  each  with  prominent,  posteriorly 
curved  tooth  at  apical  third;  parameres  (Fig.  27)  each  with 
larger  and  more  abrupt  mesal  notch  near  apex;  median  lobe 
(Fig.  34)  1.4  X  as  long  as  basal  piece,  with  long  basal  struts.  .. 

. .  D.  maculatus  (Melsheimer) 

3'.  Sides  of  pronotum  (Fig.  9)  each  with  several  shorter  teeth,  none 
of  which  curves  posteriorly;  parameres  (Fig.  28)  each  with 
smaller  and  less  abrupt  mesal  notch  near  apex;  median  lobe 

(Fig.  35)  1.1  X  as  long  as  basal  piece,  with  short  basal  struts . 

. . .  D.  esotericus,  n.  sp. 

Derodontus  esotericus  Lawrence,  new  species 

(Fig.  9) 

This  species  is  distinguished  from  D.  trisignatus  and  D.  unidentatus  by 
the  expanded  sides  of  the  pronotum,  shorter  and  broader  elytra  with  finer 
maculations,  and  head  with  an  incomplete  transverse  ridge,  indistinct  boss, 
and  rugose  frontal  area.  It  differs  from  the  broadly  sympatric  D.  maculatus 
in  lacking  the  prominent,  posteriorly  curved  tooth  on  each  lateral  edge 
of  the  pronotum  and  in  genitalic  characters,  such  as  the  shorter  median  lobe 
and  less  abruptly  notched  parameres. 

Description.  Length  1.8-2. 7  mm.  Color  of  head  and  pronotum  yellowish  brown 
to  dark  reddish  brown;  elytra  yellow  with  variable  black  or  brown  markings,  usu¬ 
ally  including  the  anterior  fourth  of  suture,  anterior  portion  of  third  elytral  inter¬ 
val,  a  spot  on  each  side  of  suture  at  anterior  fourth,  extending  from  first  to  third 
puncture  row,  and  various  spots  or  maculae  laterad  and  posterad  of  these,  but  exclud¬ 
ing  posterior  fourth  of  disc.  Head  (Fig.  1)  with  subcircular,  convex,  median  boss,  not 
wider  than  the  length  of  an  ocellus,  bordered  posteriorly  by  shallow  and  poorly 
defined  trough;  median  ridge  narrowed  and  incomplete  in  middle;  anterior  bridges 
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very  narrowly  meeting;  frontal  area  somewhat  tuberculate  or  rugose.  Pronotum 
about  0.85  X  as  long  as  wide  at  middle,  sides  strongly  curved  and  broadly  expanded, 
each  with  from  5  to  8  relatively  small  teeth,  none  of  which  curve  posteriorly.  Elytra 
about  1.6  X  as  long  as  greatest  combined  width  and  3.4  X  as  long  as  pronotum;  ely- 
tral  intervals  convex,  with  distinct  carinae  being  formed  at  anterior  ends  of  at  least 
3rd,  4th,  and  5th.  Sternite  9  of  male  with  vague  longitudinal  carina  near  apex;  para- 
meres  (Fig.  28)  0.87  X  as  long  as  basal  piece,  each  with  indistinct  metal  notch  near 
apex;  median  lobe  (Fig.  35)  blunt  and  slightly  emarginate  at  apex,  1.1  X  as  long  as 
basal  piece,  with  short  basal  struts. 

Types.  Holotype,  male,  Audubon  State  park,  West  Feliciana  Par.,  LOUISIANA, 
Dec.  5,  1965,  Lot  1647  J.  F.  Lawrence,  ex  Claudopus  nidulans  [MCZ  32364].  Paratypes: 
ALABAMA:  1,  Mobile,  Dec.,  1921,  (H.  P.  Loding)  [MCZ];  ARKANSAS:  1,  Queen 
Wilhelmina  State  Park,  2500'  Polk  Co.,  Oct.  11,  1974,  gilled  mushrooms  on  dead 
log  (A.  Newton)  [MCZ];  DISTRICT  OF  COLUMBIA:  1,  Rock  Creek,  Dec.  6,  1900 
[USNM];  1,  Washington,  Oct.  28  (H.  S.  Barber)  [USNM];  ILLINOIS:  3,  no  specific 
locality  [MCZ];  INDIANA:  4,  no  specific  locality  [MCZ];  IOWA:  1,  Iowa  City, 
Oct.  10,  1896  (Wickham)  [USNM];  1,  same  locality  (Wickham)  [AMNH];  LOUISI¬ 
ANA:  33,  same  data  as  holotype  [CAS,  FMNH,  JFL,  MCZ];  MARYLAND:  2,  Laurel, 
1966,  Lot  1959  J.  F.  Lawrence  (O.  K.  Miller),  ex  Merulius  tremellosus  [MCZ];  1, 
Plummers  Is.,  Nov.  8,  1905  (E.  A.  Schwarz)  [USNM];  1,  same  locality,  Oct.  28,  1913 
(R.  C.  Shannon)  [USNM];  MASSACHUSETTS:  1,  Arlington],  Nov.  18  (P.  J.  Dar¬ 
lington)  [MCZ];  2,  Drac[ut],  Oct.  25,  1885  (F.  Blanchard)  [MCZ];  1,  Holliston,  Oct. 
20  (N.  Banks)  [MCZ];  1,  Lowell  (H.  C.  Fall)  [MCZ];  7,  Tyngs[boro]  (F.  Blan¬ 
chard)  [MCZ];  5,  no  specific  locality  (F.  Blanchard)  [MCZ];  NEW  HAMPSHIRE: 
3,  North  Conway,  Carroll  Co.,  Oct.  3,  1971,  Lot  3301  J.  F.  Lawrence  (C.  R.  Hammond), 
ex  Scutiger  ovinus  [MCZ];  2,  no  specific  locality,  Sept.  24,  1889  (H.  C.  Fall)  [MCZ]; 
NEW  YORK:  2,  Canton,  Sept.  28,  1935  [MCZ,  USNM];  1,  5  mi.  SE  Bluffton,  Wells 
Co.,  Oct.  24,  1974,  fungus  on  Fagus  (R.  F.  Wilkes)  [CDA];  1,  Elbridge,  Sept.  14,  1940 
(N.  Downie)  [MCZ];  1  same  locality,  Apr.  7,  1941  [FMNH];  1,  Esopus,  Oct.  27,  1888 
(F.  C.  Bowditch)  [MCZ];  1,  Pike,  Sept.  16,  1901  [MCZ];  3,  same  locality,  Oct.  11, 
1901  [MCZ];  2,  same  locality,  Nov.  11,  1909  [FMNH];  1,  Pompey,  Onandaga  Co., 
Oct.  16,  1968,  Lot  1866  J.  F.  Lawrence,  ex  Phlebia  radiata  [JFL,  MCZ];  5,  Staten  Is., 
Nov.  8,  1904,  (E.  Shoemaker)  [USNM];  2,  Valhalla,  Nov.  12,  1916,  on  slime  mold- 
decaying  logs  (F.  M.  Schott)  [AMNH];  NORTH  CAROLINA:  1,  Boardman,  Pinus 
3345b  Hopkins  U.S.  (W.  F.  Fiske)  [USNM];  3,  no  specific  locality  (F.  C.  Bowditch) 
[MCZ];  OHIO:  1,  Marietta,  10.11.74,  J.  LeConte  Collection  [MCZ];  1,  no  specific 
locality  (W.  G.  Dietz)  [MCZ];  OKLAHOMA:  5,  Red  Oak,  Latimer  Co.,  Dec.  1,  1976, 
Lot  4167  J.  F.  Lawrence  (K.  Stephan),  ex  Hericium  sp.  [JFL,  MCZ];  ONTARIO:  2, 
Tilbury,  July,  1967  (K.  Stephan)  [CNC];  4,  Toronto  [MCZ];  6,  Wheatley,  Oct.  16, 
1967  (K.  Stephan)  [CNC];  3,  C[anada]  W[est]  [MCZ];  4,  no  specific  locality  [CNC]; 
PENNSYLVANIA:  1,  Bethlehem,  Nov.  8,  1903  (G.  W.  Caffrey)  [USNM],  6,  Alle¬ 
gheny  (J.  B.  Smith)  [USNM];  1,  Frankford,  Nov.  14  (G.  M.  Greene)  [USNM];  1,  no 
specific  locality,  G.  Horn  Collection  [MCZ];  TEXAS:  2,  Fedor  (H.  C  Fall)  [MCZ]; 
VIRGINIA:  1,  Dead  Run,  Fairfax  Co.,  Mar.  13,  1915,  under  bark  dying  tulip  tree  (R.  C. 
Shannon)  [USNM];  2,  no  specific  locality  (C.  V.  Riley)  [USNM];  CANADA  (no 
other  data):  7,  G.  Horn  Collection  [MCZ];  2,  [MCZ]. 

Distribution.  Eastern  North  America  from  southern  Ontario  to  Alabama 
and  west  to  Oklahoma  and  Texas. 

Biology.  Adults  have  been  taken  on  Claudopus  nidulans,  Merulius  trem¬ 
ellosus,  Scutiger  ovinus,  and  Phlebia  radiata.  Larvae  and  adults  were  col¬ 
lected  on  Hericium  sp.  in  Oklahoma. 

Derodontus  japonicus  Hisamatsu 

Derodontus  japonicus  Hisamatsu,  1964:52.  Type  locality:  Mt.  Sara,  1,200 

m.,  Ehime  Pref.,  Japan. 
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From  the  description  and  figures,  this  species  appears  to  be  similar  to 
D.  macularis  and  D.  trisignatus  in  the  form  of  the  pronotum,  while  differing 
from  both  in  the  details  of  the  elytral  pattern. 

Biology.  A  large  series  of  adults  were  collected  in  the  fruiting  body  of 
Daedaleopsis  nipponica. 

Derodontus  macularis  (Fuss) 

Corticaria  macularis  Fuss,  1850:127.  Type  locality:  Kerceschora?,  Ru¬ 
mania. 

This  species  has  an  elytral  pattern  similar  to  that  of  D.  maculatus  and 
D.  esotericus  but  differing  in  detail  (anterior  part  of  suture  not  pigmented, 
posterior  two-fifths  of  suture  crossed  by  two  oblique  maculae).  The  elytral 
intervals  each  bear  a  row  of  distinct  setae,  which  are  about  as  long  as  a* punc¬ 
ture  diameter  and  easily  visible  at  40  X  magnification.  In  all  of  the  North 
American  species  these  setae  are  absent  or  extremely  short.  The  pronotum 
of  D.  macularis  resembles  that  of  D.  trisignatus  and  D.  japonicus  in  being 
relatively  narrowly  explanate  and  bearing  several  small  teeth  on  each 
side.  The  transverse  ridge  on  the  head  is  very  strongly  curved,  and  the  median 
boss  is  barely  indicated. 

Distribution.  Known  primarily  from  the  mountains  of  southeastern 
Europe. 

Biology.  Dorn  (1936)  collected  this  species  on  the  fruiting  bodies  of 
Ischnoderma  resinosum  in  the  Bohemian  Forest  (Czechoslovakia).  It  has 
also  been  recorded  from  soft,  watery,  beech  fungus  (Benick,  1952). 

Derodontus  maculatus  (Melsheimer) 

(Fig.  10) 

Cryptophagus  maculatus  Melsheimer,  1844:115.  Type  locality:  Pennsyl¬ 
vania.  Type?  Female,  LeConte  Collection  [MCZ],  examined. 

Individuals  of  this  species  are  very  similar  to  those  of  D.  esotericus  in 
head  structure,  general  form  of  the  pronotum,  and  elytral  maculation.  As 
a  result,  the  two  broadly  sympatric  forms  have  been  mixed  in  most  collec¬ 
tions.  The  prominent  and  posteriorly  curved  tooth  on  each  side  of  the  pro¬ 
notum  will  easily  distinguish  D.  maculatus,  as  will  the  genitalic  charac¬ 
ters  given  in  the  key. 

Distribution.  Eastern  North  America  from  Michigan  and  southern  Can¬ 
ada,  south  to  the  Carolinas  and  west  to  Oklahoma  and  Kansas. 

Biology.  Adults  have  been  collected  in  numbers  on  Pleurotus  ostreatus 
and  Pleurotus  sapidus.  Larvae  and  adults  were  taken  on  Pleurotus  sp.  in 
Kentucky.  Boving  and  Craighead  (1931)  recorded  the  larvae  from  a  “slimy 
fungus  below  bark  of  dying  tulip  tree”.  Shepard  (1976)  has  collected  larvae 
and  adults  in  Oklahoma  and  Maryland  from  Pleurotus  and  from  unidenti¬ 
fied  rotting  fungus.  He  has  described  the  feeding  of  larvae  and  death  feign¬ 
ing  in  the  adult,  and  has  discussed  the  distribution  and  cold  adaptation  of 
the  species. 


Derodontus  raffrayi  Grouvelle 

Derodontus  raffrayi  Grouvelle,  1916:296.  Type  locality:  Mt.  Marsciano, 
Abruzzi,  Italy. 
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This  species  has  not  been  examined,  but  according  to  Grouvelle’s  figure, 
the  shape  of  the  pronotum  closely  resembles  that  of  D.  unidentatus. 

Derodontus  trisignatus  (Mannerheim) 

(Fig.  11) 

Corticaria  trisignata  Mannerheim,  1852:361.  Type  locality:  Sitka  Island 

[Baranof  Island],  Alaska. 

This  species  resembles  D.  unidentatus  in  general  form,  head  structure, 
and  elytral  maculation,  but  may  be  distinguished  by  the  lack  of  posteriorly 
curved  teeth  at  the  apical  pronotal  angles  and  by  the  structure  of  the  me¬ 
dian  lobe  (Fig.  36),  which  is  obtusely  angulate,  and  not  acute,  at  the  apex. 

Distribution.  Western  coast  of  North  America  from  southern  Alaska, 
through  the  western  parts  of  British  Columbia,  Washington,  and  Oregon,  to 
Marin  Co.,  California. 

Biology.  Adults  have  been  collected  on  Hericium  coralloides,  Inonotus 
dryophilus,  Phaeolus  schweinitzii,  and  Pholiota  squarrosa-adiposa  (Hatch, 
1962). 

Derodontus  unidentatus  Lawrence,  new  species 

(Fig.  12) 

This  species  differs  from  D.  maculatus  and  D.  esotericus  in  the  much  nar¬ 
rower  lateral  pronotal  margins,  more  elongate  and  heavily  maculate  ely¬ 
tra,  and  head  with  a  complete  transverse  ridge,  distinct  boss,  and  smooth 
frontal  area.  It  may  be  distinguished  from  D.  trisignatus  by  the  presence  of 
prominent,  posteriorly  curved  teeth  at  the  anterior  pronotal  angles,  flatter 
elytral  intervals  and  apically  acute  median  lobe. 

Description.  Length  2. 0-3.0  mm,  Color  of  head  and  pronotum  yellowish  brown 
to  dark  reddish  brown;  elytra  yellow,  each  with  large,  dark  brown  to  black  macula 
extending  from  anterior  fourth  of  lateral  edge,  mesally  and  posteriorly,  usually 
touching  the  suture  at  posterior  two-fifths  and  extending  along  center  of  disc  to  pos¬ 
terior  fifth.  Head  (Fig.  2)  with  transverse,  flat,  distinct,  median  boss,  wider  than  length 
of  an  ocellus,  bordered  posteriorly  by  deep  trough,  median  ridge  fairly  broad  and 
complete;  anterior  bridges  broadly  meeting;  frontal  area  relatively  flat  and  smooth. 
Pronotum  about  0.85  X  as  long  as  wide  at  middle,  sides  sub-parallel  and  barely 
explanate,  each  with  a  single,  prominent,  posteriorly  curved  tooth  anteriorly  and 
3  or  4  very  small  teeth  along  posterior  third.  Elytra  about  1.8  X  as  long  as  greatest 
combined  width  and  3.9  X  as  long  as  pronotum;  elytral  intervals  relatively  flat, 
becoming  slightly  raised  and  forming  weak  carinae  at  anterior  ends  of  3rd  and  5th. 
Sternite  9  of  male  (Fig.  25)  with  distinct  pit  near  apex;  parameres  about  equal  in 
length  to  basal  piece,  each  with  distinct  mesal  notch  at  apical  fourth;  median  lobe 
(Fig.  37)  1.1  X  as  long  as  basal  piece,  acute  at  apex. 

Types.  Holotype  male,  Bucks  Lake,  Plumas  Co.,  CALIFORNIA,  Oct.  23,  1960, 
Lot  702  J.  F.  Lawrence,  ex  Ischnoderma  resinosum  [MCZ  32635].  Paratypes:  CALI¬ 
FORNIA:  1,  Blodgett  Forest,  8  mi.  E  Georgetown,  El  Dorado  Co.,  Oct.  25,  1966 
(C.  O.  Dudley)  [CIS];  15,  Bucks  Lake,  same  data  as  holotype  [CAS,  JFL,  MCZ];  12, 
7  mi.  NE  Bucks  Lake,  Plumas  Co.,  Nov.  6,  1960,  Lot  708  J.  F.  Lawrence,  ex  Ischno¬ 
derma  resinosum  on  Pseudotsuga  Menziesii  [FMNH,  JFL,  MCZ,  USNM];  1,  Can¬ 
yon  Dam,  Plumas  Co.,  Lot  713  J,  F.  Lawrence,  ex  Fomitopsis  pinicola  on  Pinus  sp. 
[MCZ];  12,  same  locality  and  date,  Lot  714  J.  F.  Lawrence,  ex  Ischnoderma  resinosum 
on  Pinus  sp.  [JFL,  MCZ];  2,  same  locality  and  date,  Lot  718  J.  F.  Lawrence,  ex  Bon- 
darzeuia  berkeleyi  [MCZ];  2,  Donner,  Sierra  Nevada  (Schaeffer  Collection) 
[FMNH];  2,  Donner,  Summit  of  Sierra  Nevada  Mts.,  Oct.  15,  1894  (L.E.R.)  [MCZ]; 
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3,  Summit  of  Sierras,  Oct.  15,  1894  (Roland  Hayward)  [MCZ];  2,  Sierra  Nevada 
[AMNH];  21,  1  mi.  N  Ice  House,  El  Dorado  Co.,  Oct.  12,  1970,  fungus  (F.  Andrews) 
[CDA];  2,  no  specific  locality  (Chas.  Palm)  [AMNH];  OREGON:  6,  above  Algoma, 
5700',  Klamath  Co.,  Oct.,  1965,  toadstool  fungus  (J.  Shuh)  [JS];  5,  Little  Yamsey 
Mt.,  5700',  Klamath  Co.,  Oct.  24,  1965,  coral  fungus  (J.  Shuh)  [JS]. 

Distribution.  Known  only  from  the  central  and  northern  parts  of  the 
Sierra  Nevada  range,  California,  and  from  south-central  Oregon. 

Biology.  Adults  have  been  collected  on  Bondarzeuia  berkeleyi,  Fomi- 
topsis  pinicola,  and  Ischnoderma  resinosum. 

Laricobius  Rosenhauer 

Laricobius  Rosenhauer,  1846:5.  Type  species,  by  monotypy,  L.  erichsoni 

Rosenhauer. 

Species  of  Laricobius  are  easily  distinguished  from  other  Derodontidae 
by  the  vestiture  of  long,  erect  hairs,  the  lobed  tarsi,  open  procoxal  cavities, 
and  elytra  with  10  rows  of  punctures  and  a  scutellary  striole. 

Distribution.  Central  and  eastern  Europe,  the  Caucasus,  northern  Si¬ 
beria,  northern  North  America. 

Biology.  Larvae  and  adults  predaceous  on  members  of  the  family  Adel- 
gidae  (Homoptera).  See  pp.  387  and  388. 

Key  to  North  American  Species  of  Laricobius  (Adults) 

1.  Pronotum  shorter  and  broader,  PL/PW  less  than  0.68;  head 
and  scutellum  much  darker  in  color  than  pronotum  or  ely¬ 
tra;  elytral  puncture  rows  separated  by  more  than  1  punc¬ 
ture  diameter;  Pacific  Northwest .  L.  laticollis  I  all 

1'.  Pronotum  more  elongate,  PL/PW  more  than  0.68;  pronotum 
and  at  least  portions  of  elytra  as  dark  as  head  and  scutellum; 
elytral  puncture  rows  usually  separated  by  1  puncture  diam¬ 
eter  or  less .  2 

2(1').  Elytra  more  than  3.4  X  as  long  as  pronotum,  uniformly 
brownish  or  black  in  color;  posterior  edge  of  pronotum 
wider  than  anterior  edge;  Pacific  Northwest  L.  nigrinus  Fender 

2'.  Elytra  less  than  3.4  X  as  long  as  pronotum,  reddish  with  su¬ 
ture  and  sides  black;  anterior  edge  of  pronotum  wider  than 
posterior  edge .  3 

3(2').  Elytral  punctation  coarser,  number  of  punctures  in  3rd  row 
about  25;  aedeagus  with  parameres  narrowly  rounded  at  apices, 
median  lobe  shorter  and  broader,  about  1.5  X  as  long  as  basal 

piece;  usually  associated  with  Adelges  piceae . 

.  L.  erichsoni  Rosenhauer 

3'.  Elytral  punctation  finer,  number  of  punctures  in  3rd  row 
about  30;  aedeagus  with  parameres  obliquely  truncate  at 
apices,  median  lobe  about  1.7  X  as  long  as  basal  piece;  usu¬ 
ally  associated  with  Pineus  strobi  .  L.  rubidus  LeConte 

Laricobius  caucasicus  Rost 

Laricobius  caucasicus  Rost,  1893:341.  Type  locality:  western  Caucasus. 
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This  species  has  not  been  examined,  but  according  to  Reitter’s  key  (1894) 
to  Palaearctic  Laricobius,  it  is  most  similar  to  L.  laticollis  in  elytral  punc- 
tation  and  general  coloration. 

Laricobius  erichsoni  Rosenhauer 

Laricobius  erichsoni  Rosenhauer,  1846:7.  Type  locality:  Tyrol,  Austria. 

This  species  is  similar  to  L.  rubidus  from  which  it  differs  by  the  coarser 
elytral  punctation  and  the  aedeagal  structure  ( see  Brown,  1944). 

Distribution.  In  Europe,  the  species  occurs  from  the  Italian  Alps  north 
to  southern  Denmark,  west  to  the  Pyrenees  and  east  into  the  Carpathians. 
In  North  America,  it  has  been  introduced  into  Nova  Scotia,  New  Brunswick, 
Newfoundland,  Washington,  and  Oregon,  where  it  has  apparently  become 
established  (Clark  and  Brown,  1958;  Hatch,  1962). 

Biology.  According  to  Franz  (1958),  the  preferred  host  of  L.  erichsoni 
in  Europe  is  Adelges  piceae  (Ratzeburg).  See  pp.  387  and  388. 

Laricobius  laticollis  Fall 

Laricobius  laticollis,  Fall,  1916:14.  Type  locality:  Seattle,  Washington. 
Holotype,  Fall  Collection  [MCZ  24493],  examined. 

This  species  is  easily  distinguished  by  the  short  and  broad  pronotum, 
fine  puncture  rows  on  the  elytra,  and  yellowish  or  reddish  color  of  pro¬ 
notum  and  elytra,  which  contrasts  with  the  much  darker  head  and  scu- 
tellum. 

Distribution.  Extreme  northern  coastal  California  through  Oregon  and 
Washington  to  southern  British  Columbia  and  northern  Idaho  (Hatch,  1962). 

Biology.  This  species  has  been  taken  on  at  least  two  occasions  from 
Douglas  fir  ( Pseudotsuga  Menziesii)  but  it  has  not  been  associated  with  any 
particular  prey  species. 


Laricobius  nigrinus  Fender 

Laricobius  nigrinus  Fender,  1945:152.  Type  locality:  Bear  Springs,  Wapi- 
nitia  cut-off,  Oregon.  Holotype,  Fender  Collection;  paratypes  examined 
[MCZ]. 

This  species  is  characterized  by  the  uniform  black  or  brownish  colora¬ 
tion,  elongate  form,  shape  and  relatively  small  size  of  the  pronotum.  The 
relatively  fine  pronotal  megapunctures,  densely  packed  elytral  punctures 
(within  rows),  and  truncate  parameres  on  the  aedeagus  are  all  similar  to 
the  eastern  L.  rubidus,  which  differs  in  having  a  larger  pronotum  with  the 
anterior  edge  wider  than  the  posterior  one,  and  somewhat  broader,  bicolored 
elytra.  The  most  similar  Palaearctic  species  is  L.  sahlbergi  Reitter  from 
Siberia  (Reitter,  1894). 

Distribution.  Oregon,  western  Washington,  British  Columbia,  and  north¬ 
ern  Idaho  (Hatch,  1962). 

Laricobius  rubidus  LeConte 

Laricobius  rubidus  LeConte,  1861:198;  1866:99.  Type  locality:  near  Wash- 
ington,  D.C.  Holotype,  LeConte  Collection  [MCZ  32369],  examined. 

This  species  is  superficially  similar  to  L.  erichsoni  but  differs  from  the 
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latter  in  having  finer  elytral  and  pronotal  punctation,  somewhat  more 
yellowish  pubescence,  and  a  larger  aedeagus  with  truncate  parameres  and 
a  longer  median  lobe.  Laricobius  laticollis  has  a  shorter  and  broader  pro- 
notum,  L.  nigrinus  has  relatively  longer  elytra,  and  both  differ  in  color 
and  aedeagal  structure.  The  species  was  synonymized  with  L.  erichsoni  by 
LeConte  and  Horn  (1883),  but  Brown  (1944)  noted  that  the  American  species 
was  specifically  distinct  and  illustrated  the  genitalic  differences. 

Distribution.  Northeastern  North  America  from  the  District  of  Columbia 
north  to  New  Brunswick  and  west  to  Michigan. 

Biology.  A  predator  of  Pineus  strobi  (Hartig)  on  the  trunks  of  the  east¬ 
ern  white  pine  (Pinus  strobus)\  uncommonly  associated  with  Adelges.  See 
pp.  387  and  388. 


Laricobius  sahlbergi  Reitter 

Laricobius  sahlbergi  Reitter,  1883:42.  Type  locality:  Fatjanowsk,  Arctic 
Siberia. 


Nothoderodontus  Crowson 

Nothoderodontus  Crowson,  1959:82.  Type  species,  by  original  designation, 

N.  gourlayi  Crowson. 

The  three  species  in  this  genus  are  easily  distinguished  from  other  Dero- 
dontidae  by  the  vestiture  of  recumbent  hairs,  lack  of  a  scutellary  striole, 
and  1 1-stria te  elytra  with  a  deep  pit  at  the  base  of  stria  9,  10,  and  11.  The  deep 
pits  on  the  meso-  and  metathorax  are  similar  to  those  in  Laricobius,  and 
the  structure  of  the  procoxal  cavity  is  unique  in  that  the  trochantin  is  con¬ 
cealed  by  the  coxal  cowling.  The  head  canals  and  bridges  in  Nothodero¬ 
dontus  are  superficially  similar  to  those  in  Derodontus,  but  a  detailed 
study  reveals  substantial  differences  between  the  two,  which  have  been  dis¬ 
cussed  in  an  earlier  section  (p.  379).  Major  features  of  the  Nothoderodontus 
head  include  a  deep  and  narrow  transverse  canal  joining  the  antennal  inser¬ 
tions  and  two  lateral  canals  joining  a  transverse  canal  posteriorly  and 
crossed  by  two  cuticular  bridges;  these  are  most  evident  in  the  illustration 
of  N.  chilensis  (Fig.  3).  Unlike  those  of  Derodontus,  the  bridges  are  not 
closely  connected  to  the  ocelli.  In  N.  gourlayi  (Fig.  4)  the  anterior  of  the 
two  bridges  on  each  side  has  become  broadly  connected  and  apparently 
fused,  so  that  there  appears  to  be  a  single  large  bridge  extending  over  a  deep 
cavity. 

Distribution.  Chile,  New  Zealand,  and  southeastern  Australia.  The 
Australian  record  is  based  on  a  single  individual  of  a  new  species  taken  in 
Nothofagus  litter  at  Cement  Creek,  near  Warburton,  Victoria.  The  species 
is  definitely  in  the  N.  gourlayi  group,  but  it  will  not  be  described  until  more 
material  is  available.  Another  New  Zealand  species,  represented  by  a 
single  individual,  has  also  been  seen  in  the  D.S.I.R.  collection  at  Auck¬ 
land.  It  is  likely  that  the  genus  is  more  widely  distributed  in  Chile,  and  it 
probably  occurs  in  Tasmania  as  well. 

Biology.  The  New  Zealand  species  has  been  collected  on  and  under  bark 
chips  encrusted  with  “fumagine”  or  sooty  mold  (Ascomycetes:  Capno- 
diaceae).  The  Chilean  species  may  have  similar  habits.  See  p.  387. 
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Key  to  Species  o/Nothoderodontus  (Adults) 

1.  Pronotum  more  than  0.7  X  as  long  as  wide,  sides  expanded  at 
middle  but  with  very  narrowly  explanate  edges  (Fig.  13);  pro- 
notal  hypomera  without  deep  pits;  antennal  segments  3-6  less 
than  1.4  X  as  long  as  wide;  head  (Fig.  4)  with  a  broad,  trans¬ 
verse  impression  joining  two  deep,  anterolateral  cavities,  each 
of  which  is  crossed  by  a  cuticular  bridge;  anterior  end  of  meta¬ 
sternum  with  two  short,  longitudinal  carinae  just  behind 
intercoxal  process;  New  Zealand  .  N.  gourlayi  Crowson 

1'.  Pronotum  less  than  0.7  X  as  long  as  wide,  sides  more  broadly 
explanate  (Fig.  14);  pronotal  hypomera  each  with  a  deep  pit 
near  base  of  postcoxal  process;  antennal  segments  3-6  more 
than  1.6  X  as  long  as  wide;  head  (Fig.  3)  with  a  narrower  trans¬ 
verse  canal  joined  to  two  lateral  ones,  and  with  two  cuticu¬ 
lar  bridges  on  each  side;  metasternum  without  anterior  cari¬ 
nae;  Chile  .  2 

2(1').  Lateral  edges  of  pronotum  each  with  8  to  10  distinct  teeth;  pu¬ 
bescence  sparser,  the  decumbent  hairs  more  widely  spaced,  so 
that  the  shining  cuticular  surface  is  evident;  mesosternum  with 
median  carina;  basal  piece  of  aedeagus  (Fig.  32)  without  Car¬ 
ina;  median  lobe  (Fig.  33)  with  shorter  basal  struts  and 
rounded  apex  .  N.  dentatus  Lawrence,  n.  sp. 

2',  Lateral  edges  of  pronotum  with  very  small  teeth,  sometimes 
obscured  by  hairs;  pubescence  denser,  the  decumbent  hairs  cov¬ 
ering  most  of  the  surface,  creating  a  dull  appearance  at  lower 
magnifications;  mesosternum  not  carinate  (Fig.  15);  basal  piece 
of  aedeagus  carinate  at  base;  median  lobe  with  longer  basal 
struts  and  angulate  apex  .  N.  chilensis  Lawrence,  n.  sp. 


N othoderodontus  chilensis  Lawrence,  new  species 

(Fig.  14) 

This  species  is  distinguished  from  N.  dentatus  by  the  denser  dorsal  pu¬ 
bescence,  weakly  dentate  lateral  pronotal  edges,  flat  mesosternum,  lack 
of  a  median  suture  on  tergite  9,  and  longer  basal  struts  on  the  median  lobe. 
N.  gourlayi  has  a  more  elongate  pronotum  with  narrower  sides,  anterior 
carinae  on  the  metasternum,  a  simpler  head  structure,  and  no  hypomeral 
pits,  in  addition  to  the  distinctive  genitalia  discussed  under  that  species. 

Description.  Length  1.8-2.0  mm.  Color  uniformly  reddish  brown;  upper  surface 
clothed  with  dense  decumbent,  pale  yellow  hairs,  creating  a  dull  appearance.  Head 
(Fig.  3)  with  a  strongly  curved  transverse  canal,  joined  on  each  side  to  an  oblique, 
longitudinal  canal  which  extends  to  the  antennal  insertion;  posterior  bridges 
broadly  meeting,  anterior  ones  narrowly  so;  eyes  conspicuously  setose,  the  setae 
easily  visible  at  60  X  magnification.  Antennal  segments  3-6  elongate,  at  least  2  X  as 
long  as  wide.  Pronotum  0.6  X  as  long  as  broad  at  middle,  sides  strongly  rounded 
and  explanate,  the  edges  weakly  dentate,  the  8  to  10  small  teeth  often  obscured  by 
laterally  projecting  hairs;  disc  with  3  very  weak  impressions.  Elytra  about  1.5  X  as 
long  as  greatest  combined  width  and  3.4  X  as  long  as  pronotum,  each  with  a  trans¬ 
verse  impression  at  anterior  third  involving  intervals  2  through  4;  elytral  intervals 
relatively  flat  and  densely  covered  with  decumbent,  pale  yellow  hairs.  Pronotal 
hypomera  each  with  a  deep  pit  at  base  of  postcoxal  process;  mesosternum  flat;  meta- 
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sternum  without  anterior,  longitudinal  carinae.  Sternite  9  broadly  rounded  at 
apex;  tergite  9  without  median  suture.  Parameres  subacute  at  apices,  0.8  X  as  long  as 
basal  piece,  which  is  carinate  at  base.  Median  lobe  1.5  X  as  long  as  basal  piece,  with 
longer  basal  struts  (0.4  X  total  length)  and  an  angulate  apex. 

Types .  Holotype,  male,  32  km.  N  Quellon,  Chiloe  Is.,  CHILE,  Feb.  6,  1968  (L. 
&  C.  W.  O’Brien)  [MCZ  32366].  Paratypes:  4,  same  data  as  holotype  [CAS,  JFL]. 
Biology.  See  p.  387. 

Nothoderodontus  dentatus  Lawrence,  new  species 

This  species  is  similar  to  N.  chilensis  but  is  distinguished  by  the  sparser 
dorsal  pubescence,  strongly  dentate  lateral  pronotal  edges,  carinate  meso- 
sternum,  median  suture  on  tergite  9,  and  shorter  basal  struts  on  the  median 
lobe.  N.  gourlayi  has  similar  pubescence,  but  it  differs  with  respect  to  sev¬ 
eral  characters  given  in  the  previous  diagnosis  and  in  the  key. 

Description.  Length  2.0  mm.  Color  uniformly  dark  reddish  brown;  upper  surface 
clothed  with  moderately  sparse,  decumbent  yellowish  hairs,  so  that  the  shiny  sur¬ 
face  beneath  is  apparent.  Head  with  a  weakly  curved  transverse  canal;  posterior 
bridges  narrowly  meeting,  anterior  ones  barely  so;  eyes  not  conspicuously  setose, 
the  setae  barely  visible  at  60  X  magnification.  Antennal  segments  3-6  elongate,  at 
least  1.7  X  as  long  as  wide.  Pronotum  about  0.64  X  as  long  as  broad  at  middle;  sides 
strongly  rounded  and  explanate,  the  edges  strongly  dentate,  with  8  to  10  conspicu¬ 
ous  teeth;  disc  with  3  moderately  strong  impressions.  Elytra  about  1.54  X  as  long  as 
greatest  combined  width  and  3.2  X  as  long  as  pronotum,  each  with  a  transverse  im¬ 
pression  at  anterior  third  involving  intervals  2  through  5;  elytral  intervals  slightly 
convex,  covered  with  decumbent  yellow  hairs,  which  are  more  sparsely  distributed 
than  those  of  N.  chilensis.  Pronotal  hypomera  each  with  a  deep  pit  at  base  of  post- 
coxal  process;  mesosternum  with  median,  longitudinal  carina;  metastemum  without 
anterior,  longitudinal  carinae.  Sternite  9  broadly  rounded  at  apex;  tergite  9  with 
median  suture.  Parameres  (Fig.  32)  subacute  at  apices,  0.8  X  as  long  as  basal  piece, 
which  is  not  carinate  at  base.  Median  lobe  (Fig.  33)  1.5  X  as  long  as  basal  piece,  with 
shorter  basal  struts  (0.3  X  total  length),  and  a  rounded  apex. 

Types.  Holotype,  female,  Piruquina,  Chiloe  Is.,  CHILE,  Feb.  25,  1973,  No.  45 
(T.  Cekalovic-K.)  [MCZ  32367].  Paratype:  1  male  (on  slide),  same  data  as  holotype 
[JFL]. 


Nothoderodontus  gourlayi  Crowson 
(Fig.  13) 

Nothoderodontus  gourlayi  Crowson,  1959:83.  Type  locality:  Arthur’s  Pass, 

Canterbury,  South  Island,  NEW  ZEALAND. 

This  species  is  easily  distinguished  from  the  Chilean  members  of  the  genus 
by  the  head  structure,  pronotal  shape,  shorter  antennae,  metasternal  cari¬ 
nae,  and  lack  of  hypomeral  pits. 

The  total  length  of  the  holotype  is  2  mm,  according  to  Crowson,  but 
specimens  examined  in  this  study  are  less  than  1.6  mm  in  length  as  seen  from 
above  with  the  head  declined.  The  structure  of  the  head  appears  much 
simpler  than  in  the  Chilean  forms,  but  this  has  been  shown  earlier  (p.  379) 
to  represent  a  derivative  condition.  The  antennae  in  this  species  are  rela¬ 
tively  short,  segments  3  through  8  being  not  or  only  slightly  longer  than 
broad,  with  the  first  two  club  segments  distinctly  transverse.  The  pronotum 
in  N.  gourlayi  is  about  0.8  X  as  long  as  broad,  with  3  relatively  deep  impres¬ 
sions  and  deep  pits  on  each  side.  The  lateral  pronotal  edges  are  very 
slightly  dentate,  with  the  teeth  obscured  by  hairs,  as  in  N.  chilensis.  The 
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elytra  each  have  several  slight  impressions,  and  the  pubescence  is  relatively 
sparse  as  in  N.  dentatus.  The  ventral  part  of  the  prothorax  lacks  hympo- 
meral  pits,  the  mesosternum  lacks  a  median  carina,  and  the  metasternum 
bears  two  longitudinal  carinae  at  the  anterior  end,  one  on  each  side  of  the 
base  of  the  intercoxal  process.  The  9th  abdominal  segment  (Fig.  31)  is  unique 
in  that  the  tergite  is  reduced  to  a  narrow  band  mesally  and  lacks  a  median 
suture;  the  sternite  is  narrowly  rounded  at  apex.  The  aedeagus  is  also  unique 
in  that  the  parameres  (Fig.  29)  are  short,  broad,  and  notched  apically,  while 
the  median  lobe  (Fig.  30)  has  fused  basal  struts. 

Distribution.  Known  from  Arthur’s  Pass,  Canterbury,  and  several  local¬ 
ities  in  Nelson,  South  Island,  New  Zealand. 

Biology.  Collected  under  chips  of  Nothofagus  bark  encrusted  with  sooty 
mold.  See  p.  387. 


Acknowledgments 

We  thank  the  following  individuals  and  institutions  for  lending  or  do¬ 
nating  material  to  us  (Abbreviations  used  in  text  placed  in  square  brackets): 
American  Museum  of  Natural  History,  New  York,  N.Y.  (L.  Herman) 
[AMNH];  California  Academy  of  Sciences,  San  Francisco,  Calif.  (D.  Kava- 
naugh)  [CAS];  California  Department  of  Agriculture,  Sacramento,  Calif. 
(F.  Andrews)  [CDA];  California  Insect  Survey,  University  of  California, 
Berkeley,  Calif.  (J.  Doyen,  J.  Chemsak)  [CIS];  Canadian  National  Collec¬ 
tion,  Entomology  Research  Institute,  Ottawa,  Canada  (E.  Becker)  [CNC]; 
Canadian  Forest  Service,  New  Brunswick,  Canada  (D.  Eidt);  T.  Cekalovic- 
K.,  Concepcion,  Chile;  Field  Museum  of  Natural  History,  Chicago,  Ill. 
(H.  Dybas)  [FMNH];  G.  Kennen,  Stony  Brook,  N.Y.;  Museum  of  Compara¬ 
tive  Zoology,  Harvard  University,  Cambridge,  Mass.  [MCZ];  C.  and  L. 
O’Brien,  Tallahassee,  Fla.;  G.  Peters,  Corvallis,  Ore.;  J.  Schuh,  Klamath 
Falls,  Ore.  [JS];  K.  Stephan,  Red  Oak,  Okla.;  U.  S.  National  Museum  and 
U.  S.  Department  of  Agriculture,  Washington,  D.  C.  (D.  Anderson,  T.  Erwin, 
J.  Kingsolver)  [USNM].  Information  on  distribution  and  habits  of  Derodon- 
tus  was  provided  by  W.  Shepard  and  W.  Tyson,  and  J.  C.  Watt  provided  data 
concerning  Nothoderodontus  gourlayi.  Mark  Deyrup  allowed  us  to  use  un¬ 
published  data  on  Peltastica  tuberculata.  The  illustration  in  Fig.  17  was 
executed  by  S.  Poulakis,  and  the  scanning  electron  micrographs  were  taken 
by  E.  Seling.  Thanks  are  also  given  to  N.  Hinnebusch  and  D.  McShane  for 
typing,  M.  Pearce  and  M.  Thayer  for  proofreading,  A.  Coleman  and  P. 
Chandoha  for  photographic  work,  A.  Newton  for  advice  during  portions  of 
the  study,  D.  R.  Norris  for  critically  reading  the  manuscript,  and  to  the  Mu¬ 
seum  of  Comparative  Zoology  and  the  Commonwealth  Scientific  and  In¬ 
dustrial  Research  Organization  for  providing  various  facilities.  This  study 
was  made  possible  with  the  aid  of  National  Science  Foundation  grants  BMS 
7502606  and  BMS  7412494. 


Literature  Cited 

Benick,  L.  1952.  Pilzkafer  und  Kaferpilze.  Okologische  und  statistische 
Untersunchungen.  Acta  Zool.  Fennica,  70:1-250. 

BOving,  A.  G.  and  F.  C.  Craighead.  1931.  An  illustrated  synopsis  of  the 
principal  larval  forms  of  the  order  Coleoptera.  Ent.  Amer.  (new 
ser.),  11:1-351,  125  pis. 

Brown,  W.  J.  1944.  Some  new  and  poorly  known  species  of  Coleoptera. 
II.  Canad.  Ent.,  76:4-10. 


THE  COLEOPTERISTS  BULLETIN  33(4),  1979 


413 


Clark,  R.  C.  and  N.  R.  Brown.  1958.  Studies  of  predators  of  the  balsam 
woolly  aphid,  Adelges  piceae  (Ratz.)  (Homoptera:  Adelgidae)  V. 
Laricobius  erichsonii  Rosen.  (Coleoptera:  Derodontidae),  an  intro¬ 
duced  predator  in  eastern  Canada.  Canad.  Ent.,  90:657-672. 

_ and _  1960.  Studies  of  predators  of  the  balsam  woolly 

aphid,  Adelges  piceae  (Ratz.)  (Homoptera:  Adelgidae)  VII.  Lari¬ 
cobius  rubidus  Lee.  (Coleoptera:  Derodontidae),  a  predator  of  Pineus 
strobi  (Hgt.)  (Homoptera,  Adelgidae).  Canad.  Ent.,  237-240. 

Crowson,  R.  A.  1938.  The  metendosternite  in  Coleoptera:  a  comparative 
study.  Trans.  Roy.  Ent.  Soc.  London,  87:397-415,  pis.  1-13. 

_  1944.  Further  studies  on  the  metendosternite  in  Coleoptera. 

Trans.  Roy.  Ent.  Soc.  London,  94:273-310. 

_  1955.  The  Natural  Classification  of  the  Families  of  Coleoptera. 

Lloyd,  London.  187  pp.,  213  figs. 

_  1959.  Studies  on  the  Dermestoidea  (Coleoptera),  with  special 

reference  to  the  New  Zealand  fauna.  Trans.  Roy.  Ent.  Soc.  London, 
111:81-94. 

_  1960.  The  phylogeny  of  Coleoptera.  Ann.  Rev.  Ent.,  5:111-134. 

Dorn,  K.  1936.  Uber  Mycetoma  suturale  Pz.  und  Derodontus  macularis 
Fuss  (Coleopt.)  Mitt.  ent.  Gesell.  Halle,  14:29-35. 

Doyen,  J.  T.  and  J.  F.  Lawrence.  1979.  Relationships  and  higher  classifi¬ 
cation  of  some  Tenebrionidae  and  Zopheridae.  Syst.  Ent.  (in  press). 

DUFFEY,  S.  S.  1977.  Arthropod  allomones:  chemical  effronteries  and  antag¬ 
onists.  Proc.  XV  Int.  Congr.  Ent.,  Washington,  D.  C.,  323-394. 

Emden,  F.  van.  1942.  Larvae  of  British  beetles— III.  Keys  to  families.  Ent. 
Monthly  Mag.,  78:206-226,  253-272. 

_ 1951.  On  the  genus  Thaumaphrastus  Blaisdell  (Coleoptera: 

Thorictidae).  Bull.  Brooklyn  Ent.  Soc.,  46:39-41. 

Fall,  H.  C.  1916.  Three  new  Coleoptera  from  Washington  state.  Bull. 
Brooklyn  Ent.  Soc.,  11:13-14. 

Fender,  K.  M.  1945.  A  new  Laricobius  from  Oregon  (Coleoptera:  Derodon¬ 
tidae).  Pan-Pacific  Ent.,  21:152. 

Forbes,  W.  T.  M.  1926.  The  wing  folding  patterns  of  the  Coleoptera.  Jour. 
New  York  Ent.  Soc.,  34:42-68,  91-139,  pis.  7-18. 

Franz,  J.  M.  1958.  Studies  on  Laricobius  erichsonii  Rosenh.  (Coleoptera: 
Derodontidae),  a  predator  on  chermesids.  Entomophaga,  3:109-196. 

Frivaldszky,  I.  1865.  Jellemzo  adatok  magyarorzag  faunajahoz.  Magyar 
Tudomanyos  Akademia  Enkonyv,  11(4):  1-274,  pis.  1-13. 

Fukuda,  A.  1963.  Studies  on  the  larva  of  Peltastica  reitteri  Lewis  with  com¬ 
ments  on  the  classification  of  Derodontidae  based  on  larval  charac¬ 
ters  (Coleoptera,  Derodontidae).  Kontyu,  31:189-193,  pi.  10. 

Fuss,  G.  1850.  Corticaria  macularis,  eine  neue  Art.  Verh.  Mitth.  siebenbiirg. 
Ver.  Naturwiss.  Hermannstadt,  1:127-130. 

Ganglbauer,  L.  1899.  Die  Kafer  von  Mitteleuropa  .  .  .  Band  3.  Familien- 
reihe  Staphylinoidea.  II.  Theil.  Familienreihe  Clavicornia.  Gerold, 
Vienna.  1046  pp. 

Grouvelle,  A.  1916.  Description  d’un  Derodontus  nouveau  d’ltalie  (Col.). 
Bull.  Ent.  Soc.  France,  1916:296-297. 

Hatch,  M.  1962.  The  Beetles  of  the  Pacific  Northwest.  Part  III:  Pselaphidae 
and  Diversicornia  I.  Univ.  Washington  Press,  Seattle,  Wash.,  xii  +  503 
pp.,  66  pis. 

Hayes,  W.  P.  and  H.  F.  Chu.  1946.  The  larvae  of  the  genus  Nosodendron 
Latr.  (Coleoptera,  Nosodendridae).  Ann.  Ent.  Soc.  America.  39:69-79. 

Hisamatsu,  S.  1964.  Four  new  species  of  Coleoptera  from  Japan.  Trans. 
Skikoku  Ent.  Soc.,  8:51-58,  20  figs. 

Hlavac,  T.  F.  1973.  The  prothorax  of  Coleoptera:  origin,  major  features  of 
variation.  Psyche,  79:123-149. 


414 


LAWRENCE  &  HLAVAC:  DERODONTIDAE 


_ _ _  1975a.  Grooming  systems  in  insects:  structure,  mechanics.  Ann. 

Ent.  Soc.  Amer.,  68:823-826. 

- _  1975b.  The  prothorax  of  Coleoptera:  (except  Bostrichiformia- 

Cucujiformia).  Bull.  Mus.  Comp.  Zool.,  147:137-183. 

Holldobler,  B.,  R.  Stanton,  and  H.  Engel.  1976.  A  new  exocrine  gland 
in  Novomessor  (Hymenoptera:  Formicidae)  and  its  possible  signifi¬ 
cance  as  a  taxonomic  character.  Psyche,  83:32-41. 

Jacobson,  G.  G.  1907.  Zhuki  Rossii  i  zapadnoi  Evropi.  Vip.  5.  Devrient,  St. 
Petersburg,  pp.  321-400,  pis.  37-46. 

Lawrence,  J.  F.  1977.  The  family  Pterogeniidae,  with  notes  on  the  phylog- 
eny  of  the  Heteromera.  Coleopt.  Bull.,  31:25-56. 

LeConte,  J.  L.  1861.  Classification  of  the  Coleoptera  of  North  America. 
Part  I  (part).  Smiths.  Misc.  Coll.,  136:1-208. 

_  1866.  New  species  of  North  American  Coleoptera.  Part  I  (part). 

Smiths.  Misc.  Coll.,  167:87-168. 

_ and  G.  H.  Horn.  1883.  Classification  of  the  Coleoptera  of  North 

America.  Smiths.  Misc.  Coll.,  507:1-567. 

Lewis,  G.  1883.  A  new  species  of  Peltastica  Mannerh.  (Trogositidae)  Ent. 
Monthly  Mag.,  20:79. 

Mannerheim,  C.  G.  von.  1852.  Zweiter  Nachtrag  zur  Kaefer-Fauna  der 
nordamerikanischen  Laender  des  russischen  Reiches.  Bull.  Soc.  Imp. 
Nat.  Moscou,  25(2):283-387. 

Melsheimer,  F.  E.  1844.  Descriptions  of  new  species  of  Coleoptera  of  the 
United  States  (part).  Proc.  Acad.  Nat.  Sci.  Philadelphia,  2:98-118. 

Ponomarenko,  A.  G.  1969.  Istoricheskoye  razvitiye  zhestkokrilikh-arkhos- 
temat  (Historical  development  of  the  Coleoptera-Archostemata). 
Trud.  Paleont.  Inst.  Akad.  Nauk.  S.S.S.R.,  125:1-240,  pis.  1-14. 

-  1973.  O  delenii  otryada  zhestkokrilikh  na  podotyadi.  (Division 

of  the  order  Coleoptera  into  suborders).  Pp.  78-98  in  Akademia  Nauk 
S.S.S.R.,  Dokladi  na  dvadtsat’  chetvertom  ezhegodnom  chtenii 
pamyati  N.A.  Kholodkovskovo  1-2  Aprelya  1971  g.  Voprosi  paleon- 
tologii  nasekomikh.  Akademia  Nauk  S.S.S.R.,  Leningrad. 

Reitter,  E.  1879.  Verzeichniss  der  von  H.  Christoph  in  Ost-Sibirien  gesam- 
melten  Clavicornier  et.  Deutsche  Ent.  Zeitschr.,  23:211-226. 

-  1883.  Neue  Coleopteren  aus  Russland  und  Bemerkungen  liber 

bekannte  Arten.  Rev.  mens.  d’Ent.,  1:40-44,  70-74,  111-117. 

-  1894.  Bestimmungs-Tabelle  der  Coleopteren-Familie  der  Cleri- 

den,  des  palaearctischen  Faunengebietes.  Verh.  Naturf.  Ver.  Briinn, 
32:37-88. 

Rosenhauer,  E.  G.  1846.  Broscosoma  und  Laricobius,  zwei  neue  Kafer- 
Gattungen,  entdeckt,  beschriben  und  in  Stahl  abgebildet.  Blaesing, 
Erlangen,  8  pp.,  1  pi. 

Rost,  C.  1893.  Neue  oder  wenig  bekannte  caucasische  Coleopteren.  Ent. 
Nachr.,  19:338-344. 

Saini,  R.  S.  1964.  Histology  and  physiology  of  the  cryptonephridial  sys¬ 
tem  of  insects.  Trans.  Roy.  Ent.  Soc.  London,  116:347-392. 

Stickney,  F.  S.  1923.  The  head-capsule  of  Coleoptera.  Illinois  Biol.  Mon., 
8(1):1-104,  26  pis. 

Tandon,  G.  N.  1970.  On  the  morphology  of  the  male  reproductive  organs 
of  Dermestes  maculatus  DeGeer  (Coleoptera:  Dermestidae).  Proc. 
Roy.  Ent.  Soc.  London,  (A)45: 160-168. 

Wehmeyer,  L.  E.  1975.  The  Pyrenomycetous  Fungi.  Mycologia  Memoir 
No.  6.  Cramer,  Lehre,  Germany,  vii  +  250  pp. 

Wiley,  E.  O.  1976.  The  phylogeny  and  biogeography  of  fossil  and  recent 
gars  (Actinopterygii:  Lepidosteidae).  Univ.  Kansas  Mus.  Nat.  Hist. 
Misc.  Publ.  64,  111  pp. 


THE  COLEOPTERISTS  BULLETIN  33(4),  1979 


415 


A  REVIEW  OF  THE  MEXICAN  AND  CENTRAL  AMERICAN 
SPECIES  OF  COLOBOTHEA  SERVILLE 
(COLEOPTERA:  CERAMBYCIDAE) 

Edmund  F.  Giesbert 
9780  Drake  Lane,  Beverly  Hills,  CA  90210 
Abstract 

The  Mexican  and  Central  American  species  of  the  lamiine  genus  Colo- 
bothea  are  reviewed.  The  known  species  are  characterized  and  distribution 
given.  Four  new  species  are  described:  Colobothea  sinaloensis  (Mexico); 
C.  rincona  (Costa  Rica);  C.  chemsaki  (Mexico  to  Costa  Rica);  and  C.  hon- 
durena  (Honduras).  C.  fasciatipennis  Linsley  is  given  full  species  status.  A 
key  to  the  Mexican  and  Central  American  species  of  the  genus  is  provided. 


Since  the  descriptions  by  Bates  (1865,  1872,  1881,  1885),  Pascoe  (1866), 
and  Casey  (1913)  of  new  Mexican  and  Central  American  species  of  Colo¬ 
bothea,  the  only  addition  to  our  knowledge  of  this  group  has  been  Linsley ’s 
(1935)  description  of  a  subspecies  from  Panama.  The  genus  has  been  given 
considerably  more  attention  in  Brasil  by  the  late  Dmytro  Zajciw. 

Colobothea  is  primarily  South  American  in  distribution  as  noted  by 
Zajciw  (1966),  and  Gilmour  (1965)  listed  111  species  in  the  genus,  only  15 
of  which  were  known  from  the  area  of  this  study.  Miguel  Monne  (pers. 
comm.),  working  in  Brasil,  has  as  many  as  50  undescribed  species  of  what  is 
presently  defined  as  Colobothea  from  South  America.  This  study,  while  ac¬ 
knowledging  the  probable  occurrence  of  Colombian  and  Venezuelan  spe¬ 
cies  in  Panama,  is  intended  to  deal  only  with  that  portion  of  the  genus  which 
is  Mexican  and  Central  American  in  distribution. 

Specimens  of  Colobothea  are  not  particularly  scarce  in  collections,  and 
more  than  900  have  been  examined  in  this  study;  in  addition,  the  Casey  types 
at  the  USNM  and  dorsal  photographs  of  the  types  were  examined. 

Individuals  of  Colobothea  are  found  both  nocturnally  and  diurnally, 
on  dead  or  dying  trunks  and  branches  of  hardwood  trees.  Field  observations 
by  me  indicate  a  high  level  of  crepuscular  activity.  No  specimens  seen  were 
recorded  as  attracted  to  lights,  and  specific  hosts  have  seldom  been  recorded. 

The  flight  period  as  shown  by  label  data  on  available  specimens  is  pre¬ 
dominantly  during  the  early  part  of  the  rainy  season.  Nearly  90%  of  the 
examples  were  collected  from  May  through  July,  with  a  scattering  of  dates 
throughout  the  rest  of  the  year.  This  may  be  partially  the  result  of  the  in¬ 
creased  number  of  collectors  in  the  field  during  the  summer  months,  but 
the  onset  of  the  rainy  season  would  still  appear  to  trigger  the  majority  of 
adult  emergences. 

There  is  in  many  species  a  pronounced  modification  of  the  male  second¬ 
ary  sexual  characters,  consisting  of  variations  in  the  form  of  the  terminal 
abdominal  sternite  (Figs.  18-32).  Male  internal  structures,  consisting  of 
tufted  parameres  and  sheath,  are  usually  incompletely  withdrawn,  and 
although  shown  in  the  figures,  will  not  be  used  as  determining  characters. 
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GIESBERT:  COLOBOTHEA 


Fig.  1,  Colobothea  chemsaki  Giesbert,  female. 


Genus  Colobothea  Serville 

Colobothea  Serville,  1825,  Encycl.  Meth.  Ins.,  X,  p.  336;  1835,  Ann.  Soc. 
Ent.  Fr.,  4:69;  Bates,  1865,  Ann.  Mag.  Nat.  Hist.  (3)XV,  p.  214;  Bates, 
1881,  Biologia  Centrali-Americana,  Coleoptera  5:187. 

Form  moderate  sized,  somewhat  elongate,  laterally  compressed,  with  patterns 
of  light  and  dark  markings  composed  of  fine  short  pubescence.  Head  with  palpi  short, 
subequal;  frons  longer  than  wide,  vertical;  eyes  moderately  large,  finely  facetted, 
deeply  emarginate,  upper  lobes  smaller  than  lower;  antennae  filiform,  longer  than 
body,  11  segmented,  scape  elongate,  slender,  widest  at  apex,  third  segment  usually 
slightly  longer  than  scape,  intermediate  segments  with  scattered  short  black  setae. 
Pronotum  unarmed,  convex,  widest  at  base  or  behind  middle,  punctures  mostly 
limited  to  transverse  row  near  base,  often  in  a  shallow  subbasal  sulcus.  Elytra 
widest  across  humeri  which  are  somewhat  elevated  and  obliquely  rounded;  sides  ver¬ 
tical  on  basal  half,  deflexed,  more  or  less  straight,  carinate  above  from  humeri  to 
well  beyond  middle;  apices  emarginate,  sinuate,  or  truncate,  with  outer  angles  spin- 
ose;  surface  with  coarse  punctures  bearing  stiff  suberect  dark  setae.  Body  beneath  with 
prosternal  process  usually  less  than  \\  as  wide  as  procoxal  cavity  (broader  in  C.  dis- 
tincta),  expanded  at  apex;  procoxal  cavities  closed  behind;  procoxae  globose;  meso- 
sternal  process  wide,  narrower  at  apex;  male  terminal  sternite  often  modified.  Legs 
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with  fore-  and  mesotibiae  notched,  carinae  absent;  males  with  femora  moderately 
clavate,  foretarsi  often  fringed,  females  with  femora  more  slender,  foretarsi  without 
fringe;  claws  divaricate. 

Type  species:  Saperda  cassandra  Dalman  (Thomson  designation,  1864). 

This  genus  may  be  distinguished  from  others  in  its  tribe  by  the  laterally 
compressed  body;  the  elytra  with  vertical  sides  carinate  above,  and  lacking 
tubercles  or  crests,  with  spinose  outer  apical  angles;  the  unarmed  pro- 
notum;  the  female  abdomen  not  lengthened  to  form  a  sheath  for  the  oviposi¬ 
tor;  and  by  the  filiform  11  segmented  antennae  with  slender  obconical 
scape.  The  above  description  is  based  on  the  Mexican  and  Central  American 
species. 


1. 

1'. 

2(1). 


2'. 


3(1'). 

3'. 


4(3). 

4'. 

5(4). 


5'. 

6(5'). 


Key  to  the  Mexican  and  Central  American  Species 
of  the  Genus  Colobothea 


Dorsal  pubescent  pattern  consisting  of  more  than  one  pale 

color  on  a  dark  background  .  2. 

Dorsal  pubescent  pattern  consisting  of  a  single  pale  color 
on  a  dark  background,  with  no  more  than  a  slight  infusca- 
tion  of  another  pale  color .  3. 


Form  small  (9-12mm),  dorsal  surface  of  pronotum  and 
elytra  with  varied  markings  of  dark  brown,  pale  brown,  and 
yellowish.  Antennae  distinctly  less  than  IV2  times  as  long 
as  body.  Prosternal  process  more  than  V2  as  wide  as  procoxal 

cavity.  Southern  Mexico  to  Colombia  .  C.  distincta. 

Form  large  (16-23mm),  dorsal  surface  of  pronotum  and 
elytra  marked  with  dull  orange  lines  and  spots,  and  white 
maculae.  Antennae  at  least  IV2  times  as  long  as  body,  with 
a  broad  white  annula  on  sixth  segment  of  both  sexes,  sev¬ 
enth  segment  apically  produced  in  male.  Prosternal  proc¬ 
ess  less  than  lA  as  wide  as  procoxal  cavity.  Nicaragua  to  Co¬ 
lombia .  C.  bitin  eta. 

Pronotum  with  discal  pattern  of  pale  lines,  spots,  or  lin- 

eoles,  or  with  a  wide  whitish  central  vitta .  4. 

Pronotum  dull  ochraceous  with  a  broad  central  discal 
vitta  and  small  oblong  spot  on  each  side  dark  as  in  Fig.  1. 

Elytra  marked  with  dull  ochraceous.  Southern  Mexico  to 
Costa  Rica .  C.  chemsaki. 

Pronotum  with  broad  whitish  vitta  on  center,  narrowly  in¬ 
terrupted  by  spots  or  lines  of  dark  in  center  of  vitta  as  in 

Figs.  2-5 . . .  5. 

Pronotum  with  discal  pattern  of  narrow  pale  lines  and 
spots  as  in  Figs.  6-17 .  8. 

Eye  with  lower  lobe  subequal  in  height  to  gena  in  male, 
distinctly  shorter  than  gena  in  female,  narrower  than 
frons  in  both  sexes.  Terminal  sternite  of  male  bifid  as  in 

Fig.  18.  Pacific  slope  of  Mexico  from  Sinaloa  to  Jalisco . 

. . .  C.  sinaloensis. 

Eye  with  lower  lobe  distinctly  taller  than  gena  in  male, 
subequal  to  gena  in  female.  Terminal  sternite  of  male  not 
as  in  Fig.  18  . 

Eye  with  lower  lobe  3  to  4  times  as  tall  as  gena,  wider  than 
frons  in  male.  Terminal  sternite  of  male  as  in  Fig.  27.  Ter- 
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minal  tergite  of  female  emarginate.  Southern  Mexico  to 

Guatemala .  C.  guatemalena. 

Eye  with  lower  lobe  at  most  2V6  times  as  tall  as  gena,  sub¬ 
equal  to  frons  in  male.  Terminal  sternite  of  male  not  as 
in  Fig.  27.  Terminal  tergite  of  female  truncate  or  notched .  7. 

Terminal  sternite  of  male  as  in  Fig.  19.  Terminal  tergite  of 
female  notched.  Elytral  apices  sinuate-truncate.  Southern 

Mexico  to  Nicaragua .  C.  ramosa. 

Terminal  sternite  of  male  produced  as  a  pair  of  spatulate 
processes  as  in  Fig.  20.  Terminal  tergite  of  female  truncate. 
Elytral  apices  truncate.  Southern  Mexico  from  Veracruz 
to  Chiapas  .  C.  leucophaea. 

Elytra  with  whitish  transverse  pattern  coalesced  and 
clearly  delimited  as  in  Fig.  6.  Elytral  apices  oblique, 
slanting  anteriorly  from  suture.  Terminal  sternite  of  male 
deeply,  widely  incised  as  in  Fig.  22.  Terminal  tergite  of  fe¬ 
male  deeply  notched.  Mexico .  C.  regularis. 

Elytra  with  whitish  pattern  of  scattered  spots  and  maculae, 
apices  not  as  above.  Abdomen  with  terminal  segments  not  as 
above .  9. 

Head  with  a  single  white  line  on  vertex  between  eyes .  10. 

Head  with  a  pair  of  white  lines  on  vertex  between  eyes  .  11. 

Pronotal  disc  with  4  longitudinal  vittae,  2  near  midline, 

1  near  each  lateral  border.  Elytra  with  all  spots  and  macu¬ 
lae  small  (Fig.  7).  Nicaragua  to  Panama  .  C.  unilineata. 

Pronotum  with  6  or  8  longitudinal  vittae.  Elytra  each 
with  a  large  irregular  white  macula  behind  middle  (Fig. 

8).  Panama .  C1.  fascia tipennis. 

Pronotum  with  4  subparallel  entire  longitudinal  white 
vittae,  central  pair  widely  separated  at  base  as  in  Fig.  9.  Ter¬ 
minal  sternite  of  male  as  in  Fig.  21.  Nicaragua  to  Colom¬ 
bia  .  C.  dispersa. 

Pronotum  with  central  pair  of  vittae,  if  present,  connected 
or  approximate  at  base.  Terminal  sternite  of  male  not  as 
above .  12. 

Pronotum  with  a  more  or  less  entire  longitudinal  whitish 
vitta  on  each  side  of  midline;  central  vitta,  if  present,  basal; 
lateral  stripes  not  visible  from  above  (Figs.  10-13).  Ely¬ 
tral  markings  sometimes  merged  to  form  large  maculae  .  13. 

Pronotum  marked  with  abbreviated  lines  and  spots  on  disc; 
lateral  stripes  visible  from  above;  central  vitta,  if  present, 
apical  (Figs.  14-17).  Elytral  markings  not  merged  to  form 
larger  maculae .  17. 

Pronotum  with  paired  discal  vittae  as  in  Fig.  10,  not  enclos¬ 
ing  other  markings  in  center.  Terminal  sternite  of  male  as 

in  Fig.  23.  Mexico  to  Honduras  .  C.  parcens. 

Pronotum  with  paired  discal  vittae  usually  enclosing  a 
short  central  lineole,  at  least  basally,  as  in  Figs.  11-13. 
Terminal  sternite  of  male  not  as  in  Fig.  23  .  14. 

Elytra  with  pattern  of  nearly  equal-sized  markings  in  3 
ill-defined  transverse  areas  as  in  Fig.  11.  Scutellum  white 
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laterally.  Terminal  sternite  of  male  as  in  Fig.  24.  Mexico 

to  Honduras .  C.  vidua. 

Elytra  with  markings  of  postmedian  transverse  area  dis¬ 
tinctly  larger  than  other  elytral  markings,  or  containing 
large  maculae.  Scutellum  white  tipped  or  with  entire  mar¬ 
gin  white . . . . .  15. 

Elytra  each  marked  with  a  large  oblong  macula  behind 
middle,  and  a  round  macula  near  inner  apical  angle,  in  ad¬ 
dition  to  the  smaller  markings,  as  in  Fig.  13.  Scutellum 
with  entire  margin  white.  Terminal  sternite  of  male  not  as 

in  Fig.  28.  Terminal  tergite  of  female  white  laterally  .  16. 

Elytral  markings  as  in  Fig.  12,  not  coalescing  into  large 
rounded  maculae.  Scutellum  white  at  apex.  Terminal  ster¬ 
nite  of  male  as  in  Fig.  28.  Terminal  tergite  of  female  with 

white  vitta  on  middle.  Southern  Mexico  to  Honduras . 

.  C.  sexualis. 

Abdomen  of  male  with  terminal  sternite  moderately  pro¬ 
duced  at  sides  as  in  Fig.  25.  Southern  Mexico  to  Costa  Rica 

.  C.  chontalensis. 

Abdomen  of  male  with  terminal  sternite  more  truncated 
as  in  Fig.  26.  Costa  Rica  to  Panama .  C.  pleuralis. 

Pronotum  with  basal  paired  white  markings  separated  by 
less  than  1/3  of  basal  width  of  pronotum  as  in  Figs.  14  and 

15 . . .  18. 

Pronotum  with  basal  paired  white  markings  separated  by 
about  1/3  of  basal  width  of  pronotum  as  in  Figs.  16  and  17 .  19. 

Eye  with  lower  lobe  nearly  twice  as  tall  as  gena  in  male, 
distinctly  taller  than  gena  and  wider  than  frons  in  female. 

Elytra  lacking  white  lineoles  just  behind  scutellum  on 
suture.  Abdomen  of  male  with  terminal  sternite  rounded 

apically  as  in  Fig.  30.  Costa  Rica . .  C.  rincona. 

Eye  with  lower  lobe  slightly  taller  than  gena  in  male, 
subequal  to  or  shorter  than  gena  and  wider  than  frons  in 
female.  Elytra  with  white  sutural  lineoles  just  behind  scu¬ 
tellum.  Abdomen  of  male  with  terminal  sternite  emargi- 
nate  as  in  Fig.  29.  Nicaragua  to  Venezuela  . .  C.  aleata. 

Form  moderately  large  (10- 19mm).  Integument  piceous 
with  smaller  white  pubescent  markings  as  in  Fig.  16.  Eye  of 
male  with  lower  lobe  subequal  in  width  to  frons.  Abdomen 
of  male  with  fourth  sternite  lacking  punctate  and  setose 
area  in  middle;  terminal  sternite  elongate,  unimpressed, 
tapering,  apically  emarginate  as  in  Fig.  29.  Terminal  tergite 
of  female  rounded  to  subtruncate  with  at  most  a  slight  api¬ 
cal  incision,  white  pubescent  laterally.  Mexico  to  Nica¬ 
ragua  .  C.  hebraica. 

Form  smaller  (8.5-13mm).  Integument  dark  brown  to 
piceous  with  slightly  ochraceous  whitish  markings  larger 
sized  as  in  Fig.  17.  Eye  of  male  with  lower  lobe  wider  than 
frons.  Abdomen  of  male  with  fourth  sternite  punctate  and 
setose  medially;  terminal  sternite  short,  thick,  widely  im¬ 
pressed  in  middle,  setose,  apex  emarginate  as  in  Fig.  31.  Ter¬ 
minal  tergite  of  female  incised  and  impressed  apically, 
evenly  pubescent.  Honduras  . .  C.  hondurena. 


Figs.  2-9,  Typical  elytral  and  pronotal  patterns  of:  2,  Colobothea  sina- 
loensis  Giesbert;  3,  C.  ramosa  Bates;  4,  C.  leucophaea  Bates;  5,  C.  guatema- 
lena  Bates;  6,  C.  regularis  Bates;  7,  C.  unilineata  Bates;  8,  C.  fasciatipennis 
Linsley;  9,  C.  dispersa  Bates. 


Colobothea  distincta  Pascoe 

Colobothea  distincta  Pascoe,  1866,  Trans.  Ent.  Soc.  Lond.  (3)5:284;  Bates, 
1872,  Trans.  Ent.  Soc.  Lond.  1872:226;  Bates,  1881,  Biologia  Centrali- 
Americana,  Coleoptera  5:189,  pi.  14,  Fig.  16;  ibid.,  1885:420. 

Male.  Form  moderately  robust,  convex,  integument  dark  reddish  brown,  vari¬ 
able  pattern  of  pale  brown,  yellowish  white,  and  dark  brown  pubescence.  Head  with 
lower  lobe  of  eye  slightly  taller  than  gena,  much  narrower  than  frons;  brown  pu¬ 
bescent,  with  yellowish  around  eyes  and  frontal  margins,  and  a  more  or  less  divided 
longitudinal  yellowish  white  line  on  vertex  between  eyes;  antennae  less  than  P/2 
times  as  long  as  body,  terminal  segment  Vi  as  long  as  third  segment,  segments  whitish 
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annulate  at  bases,  with  annulae  reduced  or  absent  on  segments  7  and  9.  Pronotum 
convex,  widest  at  base,  tapering  somewhat  to  apex;  short  dark  brown  pubescent,  widely 
and  irregularly  interrupted  in  middle  of  disc  from  base  to  apex  with  pale  brown, 
which  in  turn  is  variably  marked  with  spots  and  lineoles  of  dark  brown  and  infus- 
cated  with  yellowish  white  at  margins,  with  a  wide  longitudinal  yellowish  white 
stripe  on  either  side  laterally  from  base  to  apex;  remaining  dark  brown  area  vari¬ 
ably  marked  with  spots  or  lineoles  of  yellowish  white  on  apical  half;  prosternal 
process  more  than  half  as  wide  as  procoxal  cavity.  Scutellum  slightly  notched  api- 
cally,  variably  clothed  with  dark  brown,  usually  yellowish  white  centro-basally. 
Elytra  less  than  twice  as  long  as  width  across  slightly  elevated  humeri,  sides  nearly 
straight,  tapering,  apices  sinuate-truncate,  outer  angles  spinose;  clothed  with  mix¬ 
ture  of  pale  and  dark  brown  pubescence,  with  yellowish  white  markings  as  follows: 
a  large  postmedian  transverse  posteriorly  angulate  and  undulating  fascia,  sometimes 
broken,  on  each  elytron  not  reaching  suture  or  margin,  widely  outlined  with  dark 
brown;  smaller  irregular  maculae  in  humeral  area,  longitudinally  behind  scu¬ 
tellum  on  suture,  an  indistinct  line  from  side  at  basal  1/5  angled  back  toward  but 
not  reaching  suture,  near  suture  at  apical  1/6,  and  above  apical  spine;  short  dark 
brown  vitta  on  suture  immediately  behind  postscutellar  yellowish  white  marking, 
and  a  scattering  of  small  brown  spots  along  suture.  Body  beneath  clothed  with  yel¬ 
lowish  white  recumbent  pubescence  except  on  terminal  stemite,  remaining  sternites 
medially  and  laterally  and  a  small  round  spot  on  metepistemum  brown;  terminal 
sternite  twice  as  long  as  fourth,  tapering  to  widely  emarginate  apex  which  is  margined 
at  sides  with  white.  Legs  with  foretarsi  unfringed.  Length  9-11  mm. 

Female.  Slightly  more  robust  than  male,  legs  somewhat  shorter  and  more 
slender;  antennae  slightly  longer  than  body;  lower  lobe  of  eye  subequal  to  gena  in 
height,  narrower  than  frons.  Abdomen  with  terminal  stemite  2l/z  times  as  long  as 
fourth,  tapering  to  emarginate  apex,  which  is  dentate  at  hind  angles  and  much  nar¬ 
rower  than  that  of  male.  Length  10- 12mm. 

Type-locality:  Santa  Marta,  Colombia. 

Range:  Chiapas,  Mexico  to  Colombia. 

Remarks:  The  wider  prosternal  process  in  both  sexes,  shorter  antennae  particu¬ 
larly  in  the  male,  and  the  dorsal  pattern,  with  three  colors  of  pubescence  and  a  large 
undulating  postmedian  yellowish  white  fascia  on  each  side  will  serve  to  separate 
this  species.  Specimens  from  northern  Honduras  have  the  postmedian  fascia  divided 
into  a  pair  of  maculae  on  each  elytron. 

Colobothea  bitincta  Bates 

Colobothea  bitincta  Bates,  1872,  Trans.  Ent.  Soc.  Lond.,  1872:226;  Bates, 
1881,  Biologia  Centrali-Americana,  Coleoptera  5:189,  pi.  14,  Fig.  17; 
Chemsak  &  Linsley,  1970,  Jour.  Kansas  Ent.  Soc.,  43:409  (lectotype). 

Male.  Form  moderately  large,  nearly  parallel  sided,  integument  dark  brown, 
clothed  with  minute  brown  vestiture,  stripes  and  spots  of  dull  orange,  and  white 
maculae.  Head  with  dull  orange  pubescence  concentrated  at  margins  of  frons,  ex¬ 
tending  as  a  longitudinal  line  from  bottom  of  lower  eye  lobe  to  occiput,  and  at 
middle  of  vertex  as  a  line  to  occiput;  lower  lobe  of  eye  subequal  in  height  to  gena 
and  in  width  to  frons;  antennae  less  than  twice  length  of  body,  piceous,  segments  3 
and  4  whitish  at  base,  sixth  segment  thickly  white  pubescent  on  basal  2/3  with  a  small 
swelling  on  underside  at  apex,  seventh  segment  with  knob  on  underside  at  apex.  Pro¬ 
notum  convex,  nearly  as  wide  at  base  as  elytra  across  humeri,  tapering  to  apex, 
marked  with  6  subequally  spaced  longitudinal  dull  orange  lines  from  base  to  apex, 
4  on  disc  and  one  on  each  side  laterally.  Scutellum  dark  brown,  slightly  notched 
at  apex.  Elytra  more  than  twice  as  long  as  width  across  somewhat  elevated  humeri, 
sides  straight,  slightly  tapering  to  widely  shallowly  emarginate  apices  which  are 
stoutly  spined  at  outer  angles;  marked  with  scattered  small  maculae  of  dull  orange 
pubescence  and  2  whitish  irregular  or  broken  transverse  short  fasciae  on  each  elytron 
behind  middle,  apical  emarginations  fringed  with  white.  Body  beneath  with  dull 
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orange  and  white  spots  laterally;  abdomen  with  terminal  sternite  2V&  times  as  long 
as  fourth  sternite,  tapering  to  widely  triangularly  emarginate  apex  which  is  slightly 
concave  in  center  and  fringed  laterally  with  white;  terminal  tergite  rounded,  emar¬ 
ginate  at  apex.  Legs  with  foretarsi  broadly  fringed.  Length  16-21mm. 

Female.  Legs  shorter  and  more  slender  than  those  of  male,  foretarsi  without 
fringe;  antennae  about  IV2  times  as  long  as  body,  with  apices  of  segments  6  and  7 
simple;  abdomen  with  terminal  sternite  more  than  3  times  as  long  as  fourth  sternite, 
tapering,  apex  emarginate  and  narrower  than  that  of  male,  dentate  at  outer  angles. 
Length  18-23mm. 

Type-locality:  Chontales,  Nicaragua. 

Range:  Nicaragua  to  Colombia. 

Remarks:  The  large  size,  distinctive  pattern  of  dull  orange  and  white  markings, 
thick  white  pubescence  on  the  sixth  antennal  segment  of  both  sexes,  and  the  apical 
knob  on  the  seventh  antennal  segment  of  the  male  will  distinguish  this  species. 

Colobothea  chemsaki  Giesbert,  new  species 

(Fig.  1) 

Male.  Form  moderately  robust,  nearly  parallel  sided,  laterally  compressed, 
posteriorly  sloping,  sides  deflexed,  integument  dark  brown,  clothed  with  minute  dark 
brown  vestiture,  scattered  suberect  dark  setae,  and  heavy  pattern  of  dull  greyish 
ochraceous  pubescence,  infuscated  at  elytral  apex  and  on  legs  with  small  amounts 
of  white.  Head  clothed  on  front  and  vertex  with  dull  ochraceous,  two  triangular 
dark  maculae  on  vertex,  one  behind  each  eye;  lower  lobe  of  eye  slightly  taller  than 
gena,  narrower  than  frons;  antennae  dark  reddish  brown,  more  than  IV2  times  as  long 
as  body,  scape  dull  ochraceous  pubescent,  bases  of  segments  3  to  6,  and  8  to  10  with 
irregular  white  annulae,  eleventh  segment  white  on  basal  2/3.  Pronotum  wider  at 
base  than  long,  sides  nearly  straight,  tapering  moderately  to  apex;  punctation  mostly 
limited  to  a  slightly  curved  subbasal  transverse  row;  clothed  with  dull  ochraceous 
recumbent  pubescence,  marked  with  a  wide  blackish  brown  pubescent  vitta  from  base 
widening  slightly  to  apex,  and  a  small  oval  spot  of  blackish  brown  behind  middle 
on  each  side;  sides  with  dark  vittae  from  base  to  apex.  Scutellum  dark  brown,  with 
dull  ochraceous  pubescence  at  middle  of  base,  and  sometimes  at  apex.  Elytra  twice 
as  long  as  width  across  slightly  elevated  humeri,  parallel  sided  with  slight  narrow¬ 
ing  just  before  apices;  sides  tall,  defined  above  by  double  carinae  from  humeri 
nearly  to  apices,  which  are  sinuate-truncate  with  outer  angles  spinose;  sparsely, 
moderately  coarsely  punctate,  punctures  bearing  erect  dark  setae;  dull  ochraceous 
pubescent,  varied  with  spots  of  dark  brown  and  broken  by  larger  dark  brown  macular 
areas  on  disc  near  scutellum,  on  humeri,  on  each  elytron  at  outer  half  of  basal  quar¬ 
ter,  a  postmedian  sinuate  transverse  macula  not  connected  to  suture,  and  a  large 
macula  just  before  apex  touching  margin  but  not  suture;  apices  with  dull  ochraceous 
sinuate  fascia  on  hind  margin  infuscated  at  sutural  angle  with  white.  Body  beneath 
yellowish  and  white  pubescent;  abdomen  widely  marked  on  center  and  maculate  at 
sides  with  dark  brown;  terminal  sternite  wider  than  long,  twice  length  of  fourth  ster¬ 
nite,  widely  emarginate,  dark  brown  with  white  maculae  laterally  at  apex;  terminal 
tergite  shorter  and  narrower  than  sternite,  slightly  emarginate  at  apex,  white  pu¬ 
bescent  at  sides.  Legs  with  femora  yellowish  and  white  pubescent,  dark  maculae  just 
before  apices;  tibiae  widely  annulate  in  middle  with  white  and  yellowish;  tarsi  white 
pubescent,  dark  at  apices,  foretarsi  fringed.  Length  12- 18mm. 

Female.  Antennae  less  than  IV2  times  as  long  as  body.  Legs  more  slender  and 
shorter  than  those  of  male.  Abdomen  with  terminal  sternite  nearly  as  long  as  basal 
width,  2V2  times  as  long  as  fourth  sternite,  emarginate,  hind  angles  dentate;  terminal 
tergite  rounded  at  apex  with  shallow  emargination.  Length  10.5-17.5mm. 

Holotype  male,  allotype  (California  Academy  of  Sciences),  and  47  paratypes  (17 
males,  30  females)  from  HONDURAS,  Dept.  Yoro,  45km.  S  Tela,  800m  altitude,  on 
Lonchocarpus  sp.,  25-27-V-78  (E.  Giesbert).  (5  males,  6  females  from  same  location, 
not  named  as  paratypes  because  of  condition).  4  additional  paratypes  include:  1  male, 
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MEXICO,  Oaxaca,  Donaji,  17-IV-53  (R.  C.  Bechtel  &  E.  I.  Schlinger);  2  females, 
COSTA  RICA,  Cartago,  Turrialba,  29-31-V-74  (E.  Giesbert);  1  female,  COSTA  RICA, 
Alajuela,  Zapote  de  Upala  (vie.  Bijagua),  18-III-73  (E.  Rodriquez). 

Remarks:  This  species  appears  to  be  more  closely  related  to  several  South  Amer¬ 
ican  species  than  to  any  of  its  congeners  in  Mexico  or  Central  America,  and  can  easily 
be  separated  from  other  species  in  this  study  by  its  dull  ochraceous  and  dark  brown 
color  pattern.  Two  of  the  Honduran  specimens  have  a  small  oblong  ochraceous  spot 
behind  the  center  of  the  pronotal  disc,  but  are  otherwise  identical.  The  author  is 
pleased  to  dedicate  this  species  to  John  A.  Chemsak  in  recognition  of  his  indispen- 
sible  help  and  encouragement  in  the  field  of  taxonomy. 

Colobothea  sinaloensis  Giesbert,  new  species 

(Figs.  2, 18) 

Male.  Form  moderately  robust,  convex,  subcuneate,  sides  deflexed,  integument 
dark  reddish  brown,  clothed  with  minute  dark  brown  vestiture,  scattered  erect  dark 
setae,  and  with  heavy  markings  of  dull  whitish  pubescence.  Head  finely  punctate, 
with  dull  whitish  pubescence  which  is  limited  on  vertex  to  a  pair  of  posteriorly  diver¬ 
gent  vittae  between  the  eyes;  lower  lobe  of  eye  as  tall  as  gena,  narrower  than  frons; 
antennae  nearly  twice  as  long  as  body,  dark  reddish  brown,  with  ill-defined  whitish 
annulae  on  bases  of  segments  3  to  11.  Pronotum  convex,  widest  behind  middle,  nar¬ 
rowed  at  base;  pubescence  dark  brown,  with  a  large  plaga  of  dull  whitish  from  base 
to  apex  on  center  of  disc,  widened  at  middle  where  it  is  about  xh  width  of  pronotum 
at  its  widest  point,  with  one  or  two  longitudinal  dark  brown  spots  in  center  of  plaga 
anteriorly,  at  sides  2  or  3  smaller  rounded  spots  of  whitish.  Scutellum  dark  brown 
bordered  with  whitish.  Elytra  widest  across  humeri,  length  less  than  twice  width 
across  humeri,  sides  vertical,  defined  above  by  vague  carinae  from  humeri  to  near 
apices,  apices  sinuate-truncate,  short  spine  at  outer  angle,  inner  angle  rounded;  sur¬ 
face  with  scattered  punctures  bearing  stiff  erect  dark  setae,  marked  with  coalescing 
maculae  of  dull  whitish  pubescence  which  are  somewhat  reduced  on  sides  and  inter¬ 
rupted  by  an  irregular  oblique  dark  area  near  side  at  basal  third,  and  a  larger,  some¬ 
what  better  defined  transverse  undulating  dark  fascia  from  margin  to  near  suture  be¬ 
hind  middle.  Body  beneath  whitish  pubescent;  abdominal  sternites  with  lateral  dark 
spots,  terminal  sternite  3  times  as  long  as  fourth,  prolonged  into  a  pair  of  long  sub¬ 
parallel  flattened  obtuse  processes,  which  are  flexed  downward,  concave  beneath, 
and  separated  by  a  deep  emargination  (Fig.  18);  terminal  tergite  narrower  than  ster¬ 
nite,  widely  triangularly  emarginate.  Legs  clothed  with  short  dull  whitish  pubes¬ 
cence,  femora  with  dark  maculae  just  before  apices;  tibiae  with  base  and  apex  dark; 
foretarsi  fringed,  first  two  segments  white  pubescent.  Length  8-15mm. 

Female.  Slightly  more  robust  than  male,  legs  slightly  shorter,  femora  more 
slender,  foretarsi  without  fringe;  lower  lobe  of  eye  slightly  shorter  than  gena,  half 
as  wide  as  frons;  antennae  more  than  IV2  times  as  long  as  body;  abdomen  with  termi¬ 
nal  sternite  2V2  times  as  long  as  fourth,  widely  roundly  emarginate,  dentate  at  outer 
angles;  terminal  tergite  rounded  at  apex,  deeply  triangularly  notched,  with  vitta  of 
white  pubescence  on  middle.  Length  10-16mm. 

Holotype  male,  allotype  (California  Academy  of  Sciences),  and  10  paratypes  (3 
males,  7  females)  from  MEXICO,  Sinaloa,  15  miles  N  Mazatlan,  7,8-VIII-73  (E. 
Giesbert).  18  additional  paratypes  include:  MEXICO:  3  males,  3  females,  Sinaloa, 
2  miles  W  Concordia,  14-VIII-70  (J.  A.  Chemsak);  1  male,  1  female,  Sinaloa,  Vene- 
dio  ( =  El  Venedillo,  nr.  Mazatlan),  23-VII-18  (Kusche);  1  female,  Sinaloa,  2  miles 
SE  Villa  Union,  28-VIII-73  (E.  Giesbert);  2  males,  Sinaloa,  Los  Mayos,  24-VII-52 
(J.  D.  Lattin);  1  female,  Sinaloa,  21  miles  E  Villa  Union,  25-VII-64  (H.  F.  Howden); 
1  female,  Sinaloa,  20.4  miles  NE  Villa  Union,  13-VIII-63  (Byers  &  Naumann);  1 
male,  Sinaloa,  3.5  miles  W  Concordia,  29-VII-72  (J.  &  M.  A.  Chemsak,  A.  &  M.  Mi- 
chelbacher);  1  male,  Jalisco,  55  miles  W  Tequila,  28-VI-63  (J.  Doyen);  1  male,  2  fe¬ 
males,  Nayarit,  4km  NE  San  Bias,  5-7-X-76  (E.  Giesbert  &  D.  Skiles). 

Remarks:  This  species  resembles  C.  ramosa  and  C.  leucophaea,  but  males  can  be 
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immediately  distinguished  by  the  form  of  the  terminal  abdominal  sternite  (Fig.  18).  In 
females  of  C.  sinaloensis  the  terminal  abdominal  tergite  is  deeply  notched,  while  it 
is  deflexed  and  truncate  in  C.  leucophaea,  and  shallowly  notched  in  C.  ramosa.  Other 
differences  include  the  more  heavily  marked  elytra,  with  the  most  distinct  dark  area 
behind  the  middle,  the  small  size  of  the  lower  eye  lobe,  and  the  range,  which  in  the 
present  species  is  limited  to  the  central  Pacific  slope  of  Mexico. 

COLOBOTHEA  LEUCOPHAEA  Bates 
(Figs.  4,  20) 

Colobothea  leucophaea  Bates,  1865,  Ann.  Mag.  Nat.  Hist.,  (3)XV,  p.  223, 
nota;  Bates,  1881,  Biologia  Centrali-Americana,  Coleoptera  5:188. 

Male.  Form  moderately  robust,  convex,  subcuneate,  sides  deflexed,  integument 
dark  reddish  brown,  clothed  with  minute  piceous  vestiture,  scattered  erect  dark  setae, 
and  with  pattern  of  whitish  markings.  Head  with  whitish  pubescence  reduced  on  vertex 
to  a  pair  of  posteriorly  divergent  vittae  between  eyes;  lower  lobe  of  eye  2Vfe  times  as 
tall  as  gena,  width  subequal  to  frons;  antennae  nearly  twice  length  of  body,  dark 
reddish  brown,  with  ill-defined  areas  of  whitish  on  bases  of  segments  3  to  11.  Pro- 
notum  convex,  widest  behind  middle,  narrowed  at  base;  surface  dark  brown  pubescent, 
with  a  wide  central  whitish  plaga  from  base  to  apex,  more  or  less  longitudinally 
divided  in  middle  by  dark  spots  or  lineoles;  one  or  two  additional  lineoles  of 
whitish  on  each  side.  Scutellum  dark  brown  margined  with  whitish.  Elytra  less  than 
twice  as  long  as  width  across  humeri,  sides  vertical,  defined  above  by  obtuse  carinae, 
apices  transversely  truncate,  outer  angle  produced  as  short  spine,  inner  angle 
rounded;  surface  piceous,  marked  with  three  transverse  ill-defined  areas  of  conflu¬ 
ent  whitish  maculae,  separated  on  each  elytron  by  two  irregular  dark  areas,  one  be¬ 
fore,  and  one  behind  middle,  the  posterior  being  the  larger  and  closer  to  the  suture. 
Body  beneath  dull  whitish  pubescent,  with  dark  maculae  at  sides  of  sternites;  ab¬ 
domen  with  terminal  sternite  abruptly  flexed  downward,  produced  at  sides  into  a 
pair  of  large  rounded  flattened  spatulate  lobes  set  at  an  angle  of  45°  between  verti¬ 
cal  and  horizontal  (Fig.  20).  Legs  with  foretarsi  fringed,  first  two  or  three  segments 
whitish  pubescent.  Length  8-13mm. 

Female.  Slightly  more  robust  than  male,  with  femora  more  slender,  antennae 
V/2  times  as  long  as  body.  Head  with  lower  lobe  of  eye  subequal  to  or  slightly  taller 
than  gena,  3/4  as  wide  as  frons.  Abdomen  with  terminal  sternite  3  times  length  of 
fourth  sternite,  widely  roundly  emarginate,  hind  angles  dentate;  terminal  tergite 
narrower  than  sternite,  apex  deflexed,  truncate,  with  median  longitudinal  line  of 
whitish  pubescence.  Legs  with  foretarsi  not  fringed.  Length  8-13mm. 

Type-locality:  Mexico. 

Range:  Mexican  states  of  Veracruz,  Oaxaca,  Colima,  and  Chiapas. 

Remarks:  The  very  distinctive  terminal  abdominal  sternite  of  the  male,  the  trun¬ 
cate  terminal  abdominal  tergite  of  the  female,  and  the  truncate,  not  sinuate-truncate, 
elytral  apices  will  serve  to  separate  this  species  from  the  closely  related  C.  ramosa 
and  C.  sinaloensis.  The  markings  of  C.  leucophaea  vary  from  bluish  white  to  yellow¬ 
ish  white  with  no  apparent  geographical  or  populational  basis. 

Colobothea  ramosa  Bates 
(Figs.  3,  19) 

Colobothea  ramosa  Bates,  1872,  Trans.  Ent.  Soc.  Lond.,  1872:225;  Bates, 
1881,  Biologia  Centrali-Americana,  Coleoptera  5:187,  pi.  14,  fig.  12; 
ibid.,  1885:419;  Chemsak  &  Linsley,  1970,  Jour.  Kansas  Ent.  Soc.,  43:409 
(lectotype). 

Male.  Form  moderately  robust,  convex,  subcuneate,  sides  deflexed,  integument 
piceous,  clothed  with  minute  blackish-brown  vestiture,  marked  with  whitish  pubes¬ 
cence,  and  with  scattered  erect  dark  setae.  Head  with  whitish  pubescence  reduced  on 
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Figs.  10-17,  Typical  elytral  and  pronotal  patterns  of:  10,  Colobothea 
parcens  Bates;  11,  C.  vidua  Bates;  12,  C.  sexualis  Casey;  13,  C.  chontalen- 
sis  Bates  and  C.  pleuralis  Casey;  14,  C.  rincona  Giesbert;  15,  C.  aleata  Bates; 
16,  C.  hebraica  Bates;  17,  C.  hondurena  Giesbert. 
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vertex  to  a  pair  of  posteriorly  divergent  vittae  in  middle  between  eyes;  lower  lobe  of 
eye  twice  as  tall  as  gena,  width  subequal  to  or  smaller  than  frons;  antennae  approx¬ 
imately  twice  length  of  body,  piceous,  with  ill-defined  whitish  annulae  at  bases  of 
segments  3  to  11.  Pronotum  rounded,  widest  behind  middle,  slightly  constricted  at 
base,  with  a  wide  central  whitish  pubescent  plaga  from  base  to  apex  enclosing  a  cen¬ 
tral  rounded  macula,  a  centro-apical  lineole,  and  sometimes  a  sub-basal  trans¬ 
verse  spot  of  piceous;  laterally  one  or  two  whitish  pubescent  lineoles  on  each  side. 
Scutellum  piceous,  edged  with  whitish.  Elytra  less  than  twice  as  long  as  width  across 
humeri,  sides  vertical,  defined  above  by  obtuse  carinae,  apices  sinuate-truncate,  outer 
angle  produced  as  a  short  spine,  inner  angle  rounded;  surface  piceous,  with  whitish 
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pubescent  coalescing  maculae  forming  an  irregular  pattern  along  entire  suture, 
which  is  sinuately  widened  to  sides  at  humeri,  postmedially,  and  on  apical  quarter, 
leaving  two  large  more  or  less  rounded  areas  of  piceous  on  each  elytron,  one  just 
before,  and  one  behind  middle;  sides  with  whitish  maculae  much  reduced.  Body  be¬ 
neath  extensively  marked  with  dull  whitish;  abdomen  with  terminal  sternite  3  times 
as  long  as  fourth  sternite,  widely  emarginate  at  apex,  apical  half  deeply  concave  in 
center,  sides  divergently  obtusely  produced,  entire  apex  fringed  (Fig.  19).  Legs  with 
foretarsi  fringed.  Length  9-16mm. 

Female.  Form  slightly  more  robust  than  male,  with  femora  more  slender.  Head 
with  lower  lobe  of  eye  IV2  times  as  tall  as  gena,  more  than  2/3  as  wide  as  frons;  an¬ 
tennae  more  than  IV2  times  as  long  as  body.  Abdomen  with  terminal  sternite  4  times 
as  long  as  fourth  sternite,  emarginate,  dentate  at  hind  angles;  terminal  tergite  nar¬ 
rower  than  sternite,  rounded  at  apex,  with  a  shallow  notch  in  middle,  and  a  longi¬ 
tudinal  central  vitta  of  white  pubescence.  Length  11- 15mm. 

Type-locality:  Chontales,  Nicaragua. 

Range:  Mexico  (Oaxaca,  Yucatan,  and  Chiapas)  to  Nicaragua. 

COLOBOTHEA  GUATEMALENA  Bates 
(Figs.  5,  27) 

Colobothea  guatemalena  Bates,  1881,  Biologia  Centrali-Americana,  Co- 
leoptera,  5:188;  ibid.,  1885:419;  Chemsak  &  Linsley  1970,  Jour.  Kansas 
Ent.  Soc.,  43:409  (lectotype). 

Male.  Form  moderately  robust,  convex,  subcuneate,  integument  dark  reddish 
brown,  clothed  with  minute  silky  brown  pubescence  and  pattern  of  whitish  pubescent 
markings.  Head  with  a  pair  of  whitish  posteriorly  divergent  vittae  on  vertex  between 
eyes;  lower  lobe  of  eye  3  to  4  times  as  tall  as  gena,  wider  than  frons;  antennae  dark 
red  brown,  nearly  twice  length  of  body,  with  ill-defined  whitish  annulae  on  base  of 
segments  5  to  11.  Pronotum  widest  near  base,  sides  slightly  rounded;  a  wide  whitish 
central  plaga  from  base  to  apex,  nearly  divided  in  center  by  a  narrow  longitudinal 
dark  line;  at  each  side  of  disc  a  narrow  broken  longitudinal  whitish  line.  Scutellum 
dark  brown,  bordered  laterally  with  whitish.  Elytra  nearly  twice  as  long  as  width 
across  humeri,  sides  vertical,  defined  above  by  obtuse  carinae,  apices  truncate,  outer 
angles  spinose,  inner  angle  rounded;  surface  dark  brown,  with  pattern  of  whitish  spots 
and  coalescing  maculae  concentrated  into  3  indistinct  transverse  areas:  one  subhu- 
meral,  one  median,  and  one  on  apical  fifth;  suture  narrowly  maculate,  sides  with 
whitish  spots  scattered.  Body  beneath  heavily  patterned  with  whitish  pubescence; 
abdomen  with  terminal  sternite  3  times  as  long  as  fourth  sternite,  flexed  downward 
at  apex,  rounded,  with  outer  angles  produced  as  short  blunt  inwardly  curved  proc¬ 
esses,  entire  apex  fringed  (Fig.  27).  Length  8-12mm. 

Female.  Slightly  more  robust  than  male,  with  femora  more  slender.  Head  with 
lower  lobe  of  eye  subequal  in  height  to  gena,  slightly  narrower  than  frons;  antennae 
IV2  times  as  long  as  body.  Abdomen  with  terminal  sternite  2xn  times  length  of  fourth 
sternite,  deeply  emarginate  at  apex,  hind  angles  dentate;  terminal  tergite  narrower 
than  sternite,  roundly  emarginate.  Length  8-13mm. 

Type-locality:  El  Reposo,  Guatemala. 

Rrange:  Mexico  (Veracruz,  Oaxaca,  and  Chiapas)  to  Guatemala. 

Remarks:  The  male  terminal  abdominal  sternite  bears  a  close  resemblance  to 
the  same  structure  in  the  otherwise  quite  distinct  C.  chontalensis. 


Colobothea  regularis  Bates 
(Figs.  6,  22) 

Colobothea  regularis  Bates,  1881,  Biologia  Centrali-Americana,  Coleop- 
tera  5:188. 

Male.  Form  moderately  robust,  convex,  integument  dark  red  brown,  clothed  with 
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minute  brown  vestiture,  and  marked  with  pattern  of  whitish  pubescence.  Head  with  a 
pair  of  posteriorly  divergent  whitish  vittae  on  vertex  between  eyes;  lower  lobe  of  eye 
slightly  taller  than  gena,  narrower  than  frons;  antennae  twice  length  of  body,  red¬ 
dish  brown,  ill-defined  oblique  white  annulae  at  base  of  all  segments  but  7  and  9. 
Pronotum  widest  behind  middle,  marked  on  disc  with  a  pair  of  subparallel  whitish 
vittae  curving  slightly  together  at  base  and  apex,  connected  transversely  near  base; 
a  subentire  longitudinal  line  laterally  on  each  side,  and  sometimes  a  median  lineole 
between  discal  and  lateral  lines.  Scutellum  brown  with  white  pubescent  border. 
Elytra  twice  as  long  as  width  across  humeri,  sides  vertical,  defined  above  by  carinae 
from  humeri  to  near  the  obliquely  sinuate-truncate  apices,  which  are  angled  forward 
from  suture,  outer  angles  spinose;  whitish  pubescent  pattern  restricted  to  four  dis¬ 
tinct  irregular  wide  transverse  fasciae  connected  along  suture  and  angled  forward: 
one  subhumeral  not  reaching  margin,  one  postmedian  to  margin,  one  subapical  to 
margin,  and  one  on  apex;  all  but  apical  band  heavily  spotted  with  brown;  areas  be¬ 
tween  fasciae  free  of  white  maculae.  Body  beneath  mostly  white  pubescent;  abdomen 
with  terminal  sternite  more  than  twice  length  of  fourth  sternite,  tapering,  rounded  ex¬ 
ternally,  flattened  and  downturned  toward  apex,  with  a  deeply  U-shaped  emargina- 
tion,  leaving  a  pair  of  long  flat  pointed  processes  (Fig.  22);  terminal  tergite  triangu¬ 
larly  notched.  Length  ll-14mm. 

Female.  Slightly  more  robust  than  male,  with  femora  more  slender.  Head  with 
lower  lobe  of  eye  subequal  to  or  slightly  taller  than  gena,  narrower  than  frons; 
antennae  IV2  times  as  long  as  body.  Abdomen  with  terminal  sternite  3  times  as  long 
as  fourth  sternite,  tapering,  apex  emarginate,  hind  angles  dentate;  terminal  tergite 
rounded,  with  deep  triangular  notch,  white  pubescent  on  center.  Length  ll-14mm. 

Type-locality:  Cordova,  Mexico. 

Range:  East-central  Mexico  from  San  Luis  Potosi  to  Veracruz. 

Remarks:  This  species  can  be  easily  separated  from  other  members  of  the  genus 
by  the  defined,  fasciate  elytral  pattern,  the  oblique  truncature  of  the  elytral  apices, 
and  by  the  terminal  abdominal  characteristics. 

COLOBOTHEA  UNILINEATA  Bates 
(Figs.  7,  32) 

Colobothea  unilineata  Bates,  1872,  Trans.  Ent.  Soc.  Lond.,  1872:225;  Bates, 
1881,  Biologia  Centrali-Americana,  Coleoptera  5:189,  pi.  14,  fig.  14; 
Chemsak  &  Linsley,  1970,  Jour.  Kansas  Ent.  Soc.,  43:409  (lectotype). 

Male.  Form  moderate  sized,  convex,  laterally  compressed,  integument  piceous 
to  dark  brown,  clothed  with  minute  dark  brown  vestiture  and  pattern  of  white  mark¬ 
ings.  Head  with  white  pubescence  limited  on  vertex  to  a  single  longitudinal  vitta 
between  eyes;  lower  lobe  of  eye  subequal  in  height  to  gena,  narrower  than  frons;  an¬ 
tennae  twice  length  of  body,  piceous,  with  ill-defined  white  annulae  at  bases  of  seg¬ 
ments  3,  4,  5,  6,  8,  and  10.  Pronotum  widest  at  base,  which  is  nearly  as  wide  as  elytra 
at  humeri,  tapering  slightly  to  apex;  disc  marked  with  a  pair  of  slightly  flexuous 
white  vittae  tapering  slightly  from  subbasal  sulcus  to  just  short  of  apex;  on  each 
side  a  short  antemedian  lineole  midway  between  discal  vitta  and  a  wide  lateral  stripe 
which  tapers  slightly  from  base  to  apex.  Scutellum  piceous,  notched  at  apex,  with 
small  basal  white  patch.  Elytra  twice  as  long  as  width  across  humeri,  sides  vertical, 
defined  above  by  obtuse  carinae,  nearly  straight,  tapering  to  truncate  apices  with 
spinose  outer  angles;  surface  piceous,  with  scattered  short  black  setae,  marked  with 
whitish  maculae  in  three  ill-defined  transverse  areas:  one  subhumeral,  widely  con¬ 
nected  on  suture  to  a  second  median  area  that  reaches  margin,  narrowly  connected 
by  small  spots  along  suture  to  a  third,  preapical  area  angled  forward  from  suture; 
apices  with  transverse  white  fasciae.  Body  beneath  mostly  white  pubescent  laterally; 
terminal  sternite  more  than  twice  as  long  as  fourth  sternite,  tapering  to  emarginate 
apex  with  hind  angles  dentate  (Fig.  32).  Legs  with  foretarsi  fringed.  Length  8-1 1.5mm. 

Female.  Slightly  more  robust  than  male,  with  sides  more  nearly  parallel,  legs 
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Figs.  18-32,  Typical  male  terminal  abdominal  sternites  of:  18,  Colo- 
bothea  sinaloensis  Giesbert;  19,  C.  ramosa  Bates;  20,  C.  leucophaea  Bates; 
21,  C.  dispersa  Bates;  22,  C.  regularis  Bates;  23,  C.  parcens  Bates;  24,  C. 
vidua  Bates;  25,  C.  chontalensis  Bates;  26,  C.  pleuralis  Casey;  27,  C.  guate- 
malena  Bates;  28,  C.  sexualis  Casey;  29,  C.  hebraica  Bates  and  C.  aleata 
Bates;  30,  C.  rincona  Giesbert;  31,  C.  hondurena  Giesbert;  32,  C.  unilineata 
Bates  and  C.  fasciatipennis  Linsley. 
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slightly  shorter  with  femora  more  slender.  Head  with  lower  lobe  of  eye  taller  than 
gena,  narrower  than  frons;  antennae  more  than  IV2  times  as  long  as  body.  Abdomen 
with  terminal  sternite  similar  to  that  of  male.  Legs  with  foretarsi  not  fringed.  Length 
9-11.5mm. 

Type-locality:  Chontales,  Nicaragua. 

Range:  Nicaragua  to  Canal  Zone,  Panama. 

Remarks:  The  single  line  on  the  vertex  of  the  head  will  separate  this  species  from 
all  others  in  this  study  except  the  closely  related  C.  fasciatipennis,  from  which  it 
can  be  easily  separated  by  the  pronotal  and  elytral  markings.  In  C.  unilineata,  un¬ 
like  most  other  species  in  this  study,  the  external  abdominal  characters  are  of  little 
use  in  determining  gender.  Several  specimens  collected  by  F.  Nevermann  in  Limon 
Province,  Costa  Rica  bear  the  following  host  record:  “Ex.  dry  twigs  Ficus  sp.  & 
Lecythia  costaricense,  June-Aug.” 

Colobothea  fasciatipennis  Linsley  (new  status) 

(Figs.  8,  32) 

Colobothea  unilineata  fasciatipennis  Linsley,  1935,  Stylops,  (4)5:112. 

Male.  Form  moderate  sized,  convex,  laterally  compressed,  integument  piceous, 
clothed  with  dark  brown  vestiture  and  pattern  of  whitish  markings.  Head  with  white 
pubescence  limited  on  vertex  to  a  single  longitudinal  vitta  between  eyes;  lower  lobe 
of  eye  subequal  in  height  to  gena,  narrower  than  frons;  antennae  twice  as  long  as 
body,  piceous,  oblique  white  annulae  on  inside  of  bases  of  segments  3,  4,  5,  6,  8,  and 
10.  Pronotum  widest  at  base,  where  it  is  nearly  as  wide  as  elytra,  tapering  slightly  to 
apex;  marked  on  disc  with  6  broad  whitish  longitudinal  vittae  tapering  from  base  to 
near  apex,  and  a  small  white  lineole  on  center.  Scutellum  piceous,  notched  at  apex, 
with  white  pubescence  at  base  and  apex.  Elytra  twice  as  long  as  width  across  humeri, 
sides  vertical,  defined  above  by  obtuse  carinae,  nearly  straight,  tapering  to  truncate 
apices  with  spinose  outer  angles;  surface  piceous,  with  scattered  short  black  setae, 
marked  with  whitish  maculae  on  basal  and  apical  quarters,  and  with  a  large  longi¬ 
tudinally  oblong  irregular  macula  in  middle  of  each  elytron  and  several  oblique 
maculae  in  middle  of  sides;  apices  with  transverse  white  fasciae.  Body  beneath  mostly 
white  pubescent  laterally;  terminal  sternite  more  than  twice  as  long  as  fourth  ster¬ 
nite,  tapering,  emarginate  at  apex,  with  hind  angles  dentate.  Legs  with  foretarsi  fringed. 
Length  10-1 1mm. 

Original  description  of  female:  “Reddish  brown,  clothed  with  short,  white 
and  brown  recumbent  pubescence,  with  scattered  erect  black  setae  on  the  elytra.  Head 
with  a  single  line  of  white  pubescence  on  the  vertex;  antennae  slender,  segments  an- 
nulated  at  base  with  white.  Pronotum  with  eight  parallel,  white,  longitudinal  vittae, 
of  which  the  discal  and  two  lateral  pairs  are  very  broad.  Elytral  white  spots  con¬ 
centrated  in  basal,  median,  and  subapical  areas,  with  the  median  spots  condensed  on 
each  elytra  into  a  conspicuous  fascia;  apices  truncate,  the  outer  angle  spiniform.  Last 
dorsal  segment  of  the  female  elongate,  slender,  gradually  narrowed  toward  apex 
which  is  feebly  emarginate.  Length  9.5-10mm.,  breadth  3-3. 3mm.’’ 

Type-locality:  Ciricito,  Canal  Zone. 

Remarks:  Only  the  extent  of  the  white  markings  will  separate  this  species  from 
C.  unilineata,  and  Linsley  described  this  form  as  a  subspecies,  based  on  two  female 
specimens  from  Canal  Zone.  Only  two  examples,  both  males,  have  been  seen  in  this 
study,  from  Arraijan,  and  Gamboa,  Canal  Zone.  A  number  of  specimens  of  C.  uni¬ 
lineata  have  been  seen  from  several  localities  in  the  Canal  Zone,  and  the  apparent 
sympatry  with  that  species  suggests  that  full  species  status  is  warranted  for  the 
closely  related  C.  fasciatipennis. 

Colobothea  dispersa  Bates 
(Figs.  9,  21) 

Colobothea  dispersa  Bates,  1872,  Trans.  Ent.  Soc.  Lond.,  1872:226;  Bates, 
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1881,  Biologia  Centrali-Americana,  Coleoptera,  5:189,  pi.  14,  Fig.  15; 
Chemsak  &  Linsley,  1970,  Jour.  Kansas  Ent.  Soc.,  43:409  (lectotype). 

Male.  Form  moderately  robust,  convex,  integument  piceous,  clothed  with  minute 
dark  brown  vestiture  and  pattern  of  white  markings.  Head  with  a  pair  of  posteriorly 
divergent  white  vittae  on  vertex  between  eyes;  lower  lobe  of  eye  2Vi  times  as  tall  as 
gena,  half  again  as  wide  as  frons;  antennae  twice  length  of  body,  piceous,  obliquely 
white  annulate  at  bases  of  segments  4,  5,  6,  8,  10,  and  11.  Pronotum  with  sides  scarcely 
rounded,  widest  at  base,  tapering  to  apex;  marked  with  4  widely  spaced  white  longi¬ 
tudinal  discal  vittae  extending  from  base  nearly  to  apex,  middle  pair  separated  by 
about  1/3  of  pronotal  width,  another  on  each  side  visible  from  above.  Scutellum 
piceous,  usually  unmarked,  but  sometimes  with  spot  of  white  at  apex.  Elytra  twice 
as  long  as  width  across  humeri,  sides  vertical,  defined  above  by  obtuse  carinae,  apices 
truncate,  outer  angle  spinose;  surface  piceous,  with  scattered  erect  black  setae;  pat¬ 
tern  of  white  maculae  primarily  on  basal  half  and  at  apical  third,  some  subrectan- 
gular  in  longitudinal  lines,  smaller  spots  on  sides  and  along  suture,  inner  angles 
of  apices  with  white  maculae.  Body  beneath  broadly  white  pubescent  laterally;  ab¬ 
domen  with  terminal  sternite  more  than  twice  as  long  as  fourth  sternite,  apex  con¬ 
cave,  deeply  triangularly  emarginate,  produced  at  apex  as  a  pair  of  long,  straight, 
stout,  obtuse  processes,  entire  apex  fringed  (Fig.  21).  Length  7-13mm. 

Female.  Slightly  more  robust  than  male,  with  femora  shorter  and  more  slender. 
Head  with  lower  lobe  of  eye  IV2  times  as  tall  as  gena,  width  subequal  to  frons;  an¬ 
tennae  more  than  l’/2  times  as  long  as  body.  Abdomen  with  terminal  sternite  3  times 
length  of  fourth  sternite,  tapering,  apex  emarginate,  dentate  at  hind  angles,  fringed; 
terminal  tergite  narrow,  apex  concave,  slightly  notched  and  fringed.  Length  10-16mm. 

Type-locality:  Chontales,  Nicaragua. 

Range:  Nicaragua  to  Panama. 

Remarks:  This  species  can  be  separated  by  the  pronotal  form  and  markings,  the 
large  lower  eye  lobes,  and  the  form  of  the  abdominal  terminus. 

Colobothea  parcens  Bates 
(Figs.  10,  23) 

Colobothea  parcens  Bates,  1881,  Biologia  Centrali-Americana,  Coleoptera, 
5:189;  Chemsak  &  Linsley  1970,  Jour.  Kansas  Ent.  Soc.,  43:409  (lecto¬ 
type). 

Male.  Form  moderate  sized,  convex,  integument  piceous,  clothed  with  minute 
brown  vestiture,  and  pattern  of  white  pubescent  markings.  Head  with  a  pair  of  poster¬ 
iorly  divergent  white  vittae  on  vertex  between  eyes;  lower  lobe  of  eye  subequal  in 
height  to  gena,  narrower  than  frons;  antennae  twice  length  of  body,  piceous,  oblique 
white  annulae  at  bases  of  segments  4,  5,  6,  8,  10,  and  11.  Pronotum  widest  behind 
middle,  marked  on  disc  with  a  pair  of  nearly  parallel  white  vittae  which  are  trans¬ 
versely  connected  at  base,  and  a  slender  white  vitta  at  lateral  margin  of  disc  on  each 
side  not  reaching  base  or  apex.  Scutellum  piceous,  white  pubescent  at  apex.  Elytra 
twice  as  long  as  width  across  humeri;  sides  vertical,  defined  above  by  obtuse  cari¬ 
nae,  nearly  straight,  tapering  feebly  to  truncate  apices  with  outer  angles  spinose, 
inner  angles  rounded;  surface  piceous,  with  scattered  erect  black  setae,  marked  on 
disc  with  white  maculae  in  basal,  median,  and  preapical  areas,  and  scattered  along 
suture.  Body  beneath  with  white  pubescence  heaviest  laterally  from  prosternum  to 
abdomen;  abdomen  with  terminal  sternite  2V2  times  as  long  as  fourth  sternite,  taper¬ 
ing  to  deeply  roundly  emarginate  apex  with  hind  angles  obtusely  produced,  entire 
apex  fringed  (Fig.  23);  terminal  tergite  short,  rounded,  widely  notched  in  middle. 
Length  10-14mm. 

Female.  Slightly  more  robust  than  male,  with  legs  slightly  shorter  and  more 
slender.  Head  with  lower  lobe  of  eye  subequal  in  height  to  gena,  much  narrower  than 
frons;  antennae  more  than  IV2  times  as  long  as  body.  Abdomen  with  terminal  sternite 
3  times  as  long  as  fourth  sternite,  tapering,  apex  truncate  to  feebly  emarginate,  hind 
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angles  dentate;  terminal  tergite  narrower  than  sternite,  apex  rounded  with  distinct 
notch  in  middle,  white  pubescent  vitta  on  center.  Length  8.5-13mm. 

Type-locality:  Cordova,  Mexico. 

Range:  Mexico  (Veracruz  and  Oaxaca)  to  Belize  (British  Honduras). 

Remarks:  C.  parcens  may  be  separated  from  other  species  in  the  genus  on  the  basis 
of  the  terminal  abdominal  segments  in  both  sexes,  and  from  many  of  its  closest  con¬ 
geners  by  the  shortness  of  the  lower  eye  lobe  in  the  male,  and  by  the  lack  of  any  cen¬ 
tral  marking  between  the  paired  vittae  in  the  center  of  the  pronotal  disc. 

Colobothea  vidua  Bates 
(Figs.  11,  24) 

Colobothea  vidua  Bates,  1865,  Ann.  Mag.  Nat.  Hist.,  (3)15:224,  nota;  Bates, 
1881,  Biologia  Centrali-Americana,  Coleoptera  5:188. 

Male.  Form  moderately  robust,  convex,  integument  piceous,  clothed  with  minute 
brown  vestiture  and  pattern  of  white  pubescent  markings.  Head  with  white  pubescence 
reduced  on  vertex  to  a  pair  of  posteriorly  divergent  vittae  between  eyes;  lower  lobe  of 
eye  about  3  times  as  tall  as  gena,  distinctly  wider  than  frons;  antennae  less  than 
twice  length  of  body,  piceous  to  brown,  white  pubescence  obliquely  at  bases  of  seg¬ 
ments  5,  6,  8,  10,  and  on  basal  half  of  11.  Pronotum  convex,  somewhat  rounded, 
widest  behind  middle;  marked  on  disc  with  a  curved  subentire  white  vitta  on  each  side 
of  middle,  transversely  connected  at  base,  a  basal  longitudinal  lineole  between 
these  in  middle,  and  on  each  side  of  disc  a  sometimes  broken  curved  longitudinal  line 
reaching  neither  base  nor  apex.  Scutellum  piceous,  fringed  with  white  at  sides.  Elytra 
twice  as  long  as  width  across  humeri,  sides  vertical,  defined  above  by  obtuse  carinae, 
tapering  slightly  to  truncate  apices  with  outer  angles  spinose,  inner  angles  rounded; 
surface  piceous  brown,  with  scattered  erect  black  setae,  with  pattern  of  white  macu¬ 
lae  scattered  in  3  indistinct  transverse  areas:  subbasal,  median,  and  preapical,  and 
small  spots  along  suture,  apices  transversely  whitish  except  on  spines.  Body  beneath 
with  broad  white  lateral  stripe  from  prothorax  to  near  end  of  abdomen;  abdomen 
with  terminal  sternite  flexed  downward  at  apex,  which  is  broad,  truncate,  slightly 
convex,  with  hind  angles  produced  as  a  pair  of  incurved  tufted  processes  (Fig.  24), 
Length  9-llmm. 

Female.  Slightly  more  robust  than  male,  legs  somewhat  shorter  with  femora 
more  slender.  Head  with  lower  lobe  of  eye  slightly  taller  than  gena,  slightly  nar¬ 
rower  than  frons;  antennae  more  than  IV2  times  as  long  as  body.  Abdomen  with  ter¬ 
minal  sternite  3  to  4  times  as  long  as  fourth  sternite,  narrowed  at  apex,  which  is  emar- 
ginate  with  hind  angles  dentate  to  spiniform;  terminal  tergite  narrower  than  ster¬ 
nite,  apex  subtruncate  to  feebly  emarginate,  concave,  white  pubescent.  Length  9- 
13mm. 

Type-locality:  Mexico. 

Range:  Mexico  (Veracruz)  to  Honduras. 

Remarks:  This  species  which,  with  C.  chontalensis,  C.  pleuralis,  and  C.  sexualis, 
forms  a  closely  related  group,  is  one  of  the  earliest  described  from  the  area  of  this 
study,  and  the  original  description  (Bates  1865)  is  insufficient  to  separate  C.  vidua 
from  other  members  of  its  group.  A  photograph  of  a  specimen  from  the  Bates  material 
in  the  British  Museum,  dorsal  view  only,  has  been  examined,  and  it  appears  that  series 
of  specimens  collected  by  the  author  at  one  location  in  Veracruz,  Mexico,  and  an¬ 
other  in  northern  Honduras,  are  the  only  examples  of  this  species  in  the  large  amount 
of  material  examined.  The  equality  of  the  maculations  in  the  three  transverse  discal 
areas  of  the  elytra  will  separate  C.  vidua  from  the  other  members  of  this  group,  as 
will  the  wider  lower  eye  lobe  of  the  males.  The  male  terminal  sternite  is  similar  to 
that  of  C.  chontalensis,  but  differs  from  C.  sexualis  and  C.  pleuralis.  In  most  cases  the 
scutellum  of  C.  vidua  is  bordered  at  the  sides  with  white,  while,  again  in  most  cases, 
C.  chontalensis  and  C.  pleuralis  have  the  entire  scutellum  white  bordered,  and  C. 
sexualis  has  only  the  apex  white.  Minor  differences  in  the  pronotal  markings  are  too 
variable  to  be  useful. 
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Colobothea  sexualis  Casey 
(Figs.  12,  28) 

Colobothea  sexualis  Casey,  1913,  Memoirs  on  the  Coleoptera,  4:344. 

Male.  Form  moderately  robust,  convex,  integument  piceous  to  dark  red  brown, 
clothed  with  minute  brown  vestiture,  and  pattern  of  white  pubescent  markings.  Head 
with  white  pubescence  reduced  on  vertex  to  a  pair  of  posteriorly  divergent  vittae  be¬ 
tween  eyes;  lower  lobe  of  eye  2  or  more  times  as  tall  as  gena,  subequal  in  width  to 
frons;  antennae  nearly  twice  length  of  body,  piceous  to  red  brown,  indistinctly 
obliquely  white  annulate  at  bases  of  segments  6,  8,  10,  and  11.  Pronotum  rounded, 
widest  behind  middle;  marked  on  disc  with  a  curved  subentire  white  vitta  on  each  side 
of  middle,  transversely  joined  at  base,  enclosing  a  lineole  or  spots  in  middle  which 
are  often  connected  to  base;  three  lineoles  on  each  side  of  disc,  two  in  a  longitudinal 
row  at  side,  and  one  near  apex  between  lateral  lineoles  and  discal  vitta.  Scutellum 
piceous  to  brown,  white  pubescent  at  apex.  Elytra  nearly  twice  as  long  as  width 
across  humeri,  sides  vertical,  defined  above  by  obtuse  carinae,  and  tapering  slightly 
to  truncate  apices  which  are  spinose  at  outer  angles,  rounded  at  inner  angles;  surface 
piceous  to  brown,  with  scattered  erect  dark  setae,  and  pattern  of  white  maculae  scat¬ 
tered  in  3  indistinct  transverse  areas:  subbasal,  median,  and  preapical,  with  small 
spots  along  suture,  median  markings  larger  than  others  on  disc,  and  lacking  large 
round  maculae  just  above  inner  apical  angle;  transverse  undulating  fascia  of  white 
at  apices.  Body  beneath  with  broad  white  lateral  stripe  from  prothorax  to  near  end 
of  abdomen;  abdomen  with  terminal  sternite  broad,  flexed  downward,  double-emargi- 
nate  at  apex,  with  middle  obtusely  pointed,  not  heavily  fringed,  outer  angles  pro¬ 
duced  as  a  pair  of  flattened  tufted  processes  (Fig.  28).  Length  8-12mm. 

Female:  Slightly  more  robust  than  male,  legs  slightly  shorter  with  femora  more 
slender.  Abdomen  with  terminal  sternite  3  to  4  times  as  long  as  fourth  sternite,  nar¬ 
rowed  to  emarginate  apex,  hind  angles  spiniform;  terminal  tergite  narrower  than 
sternite,  apex  truncate,  flexed  downward,  white  pubescence  concentrated  longitudi¬ 
nally  in  middle.  Length  10-14mm. 

Type-locality:  Honduras. 

Range:  Mexico  (Chiapas)  to  Honduras. 

Remarks:  The  abdominal  termini  of  both  sexes  are  distinct,  as  is  the  white  tipped 
scutellum.  The  median  area  of  maculations  on  the  elytral  disc  is  more  heavily 
marked  than  in  C.  vidua,  and  less  heavily  marked  than  in  C.  chontalensis  and  C.  pleu- 
ralis.  Casey  (1913)  refers  in  his  description  of  the  female  to  the  “long  stiff  spiniform 
setae”  at  the  abdominal  apex.  These  setae,  while  present,  are  quite  variable,  and  ap¬ 
pear  to  some  degree  in  the  other  species  of  this  group. 


Colobothea  chontalensis  Bates 
(Fig.  13) 

Colobothea  chontalensis  Bates,  1872,  Trans.  Ent.  Soc.  Lond.,  1872:225; 

Bates,  1881,  Biologia  Centrali- Americana,  Coleoptera,  5:188,  pi.  14,  fig. 

11;  ibid.,  1885:420;  Linsley,  1935,  Stylops,  (4)5:113;  Chemsak  &  Linsley, 

1970,  Jour.  Kansas  Ent.  Soc.,  43:409  (lectotype). 

Male.  Form  moderately  robust,  convex,  integument  piceous  to  dark  reddish 
brown,  clothed  with  minute  brown  vestiture,  and  pattern  of  white  pubescent  markings. 
Head  with  white  pubescence  reduced  on  vertex  to  a  pair  of  posteriorly  divergent 
vittae  between  eyes;  lower  lobe  of  eye  more  than  2'/2  times  as  tall  as  gena,  width  sub¬ 
equal  to  or  slightly  wider  than  frons;  antennae  nearly  twice  length  of  body,  piceous 
to  red  brown,  indistinct  oblique  white  annulae  at  bases  of  segments  3,  4,  5,  6,  8,  10, 
and  11.  Pronotum  rounded,  widest  behind  middle;  marked  on  disc  with  a  curved  sub¬ 
entire  white  vitta  on  each  side  of  middle  transversely  joined  at  base,  enclosing  a 
basally  connected  lineole  or  spots  in  middle;  on  each  side  of  disc  an  often  broken 
curved  longitudinal  line  usually  reaching  neither  base  nor  apex.  Scutellum  piceous 
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to  dark  red  brown,  entire  margin  narrowly  white  pubescent.  Elytra  twice  as  long  as 
width  across  humeri,  sides  vertical,  defined  above  by  obtuse  carinae,  tapering  slightly 
to  truncate  apices  with  outer  angle  spinose,  inner  angle  rounded;  surface  piceous  to 
dark  reddish  brown,  with  scattered  punctures  bearing  short  erect  black  setae,  and  pat¬ 
tern  of  white  maculae  scattered  in  three  indistinct  transverse  areas:  subbasal,  median, 
and  preapical,  with  small  spots  along  suture,  median  area  containing  a  large  un¬ 
evenly  oblong  macula  on  each  side  of  suture,  preapical  area  containing  a  moder¬ 
ately  large  round  macula  above  each  inner  apical  angle.  Body  beneath  with  broad 
white  lateral  stripe  from  prothorax  to  near  end  of  abdomen;  abdomen  with  terminal 
sternite  flexed  downward,  apex  broad,  truncate,  slightly  convex,  with  hind  angles 
produced  as  a  pair  of  tufted  processes  (Fig.  25).  Length  7-12mm. 

Female:  Slightly  more  robust  than  male,  legs  slightly  shorter  with  femora  more 
slender.  Head  with  lower  lobe  of  eye  slightly  taller  than  gena,  slightly  narrower 
than  frons;  antennae  more  than  IV2  times  as  long  as  body.  Abdomen  with  terminal 
sternite  3  to  4  times  as  long  as  fourth  sternite,  narrowed  to  apex,  which  is  emarginate 
with  hind  angles  spiniform;  terminal  tergite  narrower  than  sternite,  apex  feebly  emar¬ 
ginate  and  bilobed,  with  white  pubescence  concentrated  laterally.  Length  9-14mm. 

Type-locality:  Chontales,  Nicaragua. 

Range:  Caribbean  slope  of  Nicaragua  and  Costa  Rica. 

Remarks:  Bates  (1872)  describes  this  species  as  being  black,  but  many  specimens 
tend  to  be  dark  reddish  brown.  The  elytral  pattern  differs  slightly  from  other  mem¬ 
bers  of  this  group,  with  the  exception  of  C.  pleuralis.  The  females  can  also  be  sepa¬ 
rated  from  others  in  the  group  by  the  distribution  of  the  pubescence  on,  as  well  as  the 
form  of,  the  terminal  tergite,  again  with  the  exception  of  C.  pleuralis.  No  reliable 
structural  or  marking  differences  can  be  found  to  separate  females  of  C.  chontalen- 
sis  and  C.  pleuralis',  the  males,  however,  are  quite  distinct  in  the  form  of  the  abdomi¬ 
nal  termini. 


COLOBOTHEA  PLEURALIS  Casey 
(Figs.  13,  26) 

Colobothea  pleuralis  Casey,  1913,  Memoirs  on  the  Coleoptera,  4:344. 

Male.  Form  moderately  robust,  convex,  integument  piceous  to  dark  brown, 
clothed  with  minute  brown  vestiture,  and  pattern  of  white  pubescent  markings.  Head 
with  white  pubescence  reduced  on  vertex  to  a  pair  of  posteriorly  diverging  vittae  be¬ 
tween  eyes;  lower  lobe  of  eye  more  than  twice  as  tall  as  gena,  subequal  to  or  slightly 
narrower  than  frons;  antennae  nearly  twice  as  long  as  body,  piceous  to  dark  brown, 
white  pubescence  at  bases  of  segments  3,  4,  5,  6,  8,  10,  and  11.  Pronotum  rounded,  widest 
behind  middle;  marked  on  disc  with  a  curved  white  vitta  on  each  side  of  middle  trans¬ 
versely  joined  across  base,  and  enclosing  basally  connected  short  lineole  or  spots 
in  middle;  on  each  side  of  disc  subentire  or  broken  curved  line  not  usually  reaching 
base  or  apex.  Scutellum  with  entire  margin  narrowly  white  pubescent.  Elytra  twice 
as  long  as  width  across  humeri,  sides  vertical,  defined  above  by  obtuse  carinae,  taper¬ 
ing  slightly  to  truncate  apices  with  outer  angle  spinose,  inner  angle  rounded;  surface 
piceous  to  dark  brown,  with  scattered  punctures  bearing  short  erect  black  setae,  and 
pattern  of  white  maculae  in  3  indistinct  transverse  areas:  subbasal,  median,  and  pre¬ 
apical,  with  small  spots  along  suture,  a  large  unevenly  oblong  macula  in  middle  on 
each  side  of  suture,  and  a  moderately  large  rounded  macula  above  each  inner  apical 
angle.  Body  beneath  broadly  white  laterally;  abdomen  with  terminal  sternite  flexed 
downward,  broadly  truncate  at  apex,  with  hind  angles  produced  as  two  very  short 
blunt  tufted  processes,  entire  apex  fringed  (Fig.  26).  Length  8-13mm. 

Female.  Slightly  more  robust  than  male,  legs  slightly  shorter  with  femora  more 
slender.  Head  with  lower  lobe  of  eye  slightly  taller  than  gena,  distinctly  narrower 
than  frons;  antennae  more  than  IV2  times  as  long  as  body.  Abdomen  with  terminal 
sternite  3  to  4  times  as  long  as  fourth  sternite,  tapering  to  apex,  which  is  emarginate 
with  hind  angles  spiniform,  terminal  tergite  narrower  than  sternite,  apex  feebly  emar¬ 
ginate  and  bilobed,  with  white  pubescence  concentrated  laterally.  Length  9- 14mm. 
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Type-locality:  Darien,  Panama. 

Range:  Pacific  slope  of  Costa  Rica  to  Panama. 

Remarks:  This  species  is  extremely  close  to  C.  chontalensis,  the  only  apparent 
constant  difference  being  in  the  form  of  the  male  terminal  sternite.  The  “styliform 
processes”  referred  to  by  Casey  (1913)  in  his  description  of  the  male  abdomen  are  not 
external  structures,  but  parameres,  which,  with  the  sheath  are  often  incompletely 
withdrawn  in  this  and  other  species  of  Colobothea. 

Colobothea  rincona  Giesbert,  new  species 

(Figs.  14,  30) 

Male.  Form  moderate  sized,  convex,  subcuneate,  integument  piceous,  clothed 
with  minute  dark  brown  vestiture  and  pattern  of  white  pubescent  markings.  Head 
sparsely  finely  punctate;  white  pubescence  reduced  on  vertex  to  a  pair  of  posteriorly 
divergent  vittae  between  eyes;  lower  lobe  of  eye  nearly  twice  as  tall  as  gena,  width 
nearly  twice  that  of  frons;  antennae  less  than  twice  as  long  as  body,  piceous,  scape 
and  basal  segments  with  thin  white  pubescence,  broad  oblique  ill-defined  white  an- 
nulae  on  basal  third  of  segments  4,  5,  6,  8,  10,  and  11.  Pronotum  convex,  nearly  cylin¬ 
drical  but  slightly  wider  at  base;  marked  with  white  as  follows:  on  disc  a  central 
irregular  vitta  reaching  apex  but  not  base,  an  irregular  vitta  broken  into  a  series  of 
spots  and  lineoles  on  either  side  of  middle,  widest  at  base,  where  they  are  separated 
by  about  the  width  of  the  central  vitta,  between  these  and  the  sides  another  short 
series  of  spots  sometimes  attaining  apex  but  not  base,  and  just  below  lateral  margin 
of  disc  a  broad  stripe  from  base  at  humerus  to  apex,  and  continued  on  head  to  lower 
lobe  of  eye.  Scutellum  piceous,  not  usually  marked  distinctly  with  white.  Elytra 
more  than  twice  as  long  as  width  across  humeri,  sides  vertical,  nearly  straight,  defined 
above  by  distinct  carinae,  tapering  slightly  to  emarginate  apices,  with  outer  angles 
armed  with  a  stout  sharp  spine,  inner  angles  angulate;  surface  piceous,  with  scattered 
punctures  bearing  erect  dark  setae,  and  marked  with  white  maculae,  some  of  which  are 
rectangular,  sometimes  longitudinally  sublinearly  arranged,  vaguely  concentrated 
on  disc  into  subbasal,  median,  and  preapical  areas,  and  with  a  thin  white  transverse 
anteriorly  angulate  fascia  on  each  elytron  just  before  apex,  and  apices  infuscated  with 
white.  Body  beneath  with  white  stripe  on  each  side  just  below  lateral  stripe  on  pro¬ 
thorax,  on  episterna,  and  at  sides  of  abdominal  sternites,  lightly  white  pubescent 
medially;  abdomen  with  terminal  sternite  2V2  times  as  long  as  fourth  sternite,  apex 
rounded  with  edge  flexed  upward  (Fig.  30).  Legs  piceous,  lightly  white  pubescent, 
with  dark  subapical  maculae  on  femora;  tarsi  white  pubescent  on  upper  side.  Length 
ll-14mm. 

Female.  Slightly  more  robust  than  male,  legs  slightly  shorter  with  femora  more 
slender.  Head  with  lower  lobe  of  eye  distinctly  taller  than  gena,  wider  than  frons; 
antennae  IV2  times  as  long  as  body.  Abdomen  with  terminal  sternite  3  times  as  long  as 
fourth  sternite,  tapering  to  emarginate  apex  with  dentate  outer  angles;  terminal  ter- 
gite  narrower  than  sternite,  apex  rounded,  slightly  depressed,  white  pubescent  later¬ 
ally.  Length  11- 15mm. 

Holotype  male,  allotype  (California  Academy  of  Sciences)  and  28  para  types  (9 
males,  19  females)  from  COSTA  RICA,  Puntarenas,  Rincon  (Peninsula  de  Osa),  25- 
28-V-74  (E.  Giesbert).  One  additional  paratvpe  from  COSTA  RICA,  Cartago  Tur- 
rialba,  29-31-V-74  (E.  Giesbert). 

Remarks.  This  species  is  close  to  C.  aleata,  but  can  be  easily  separated  by  the 
wide  lower  eye  lobes  of  both  sexes,  the  lack  of  white  postscutellar  sutural  lineoles 
on  the  elytra,  and  the  emarginate  elytral  apices.  In  addition,  the  male  terminal  ster¬ 
nite  is  rounded,  not  emarginate  at  the  apex. 

Colobothea  aleata  Bates 
(Figs.  15,  29) 

Colobothea  aleata  Bates,  1885,  Biologia  Centrali-Americana,  Coleoptera, 
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5:420,  pi.  25,  Fig.  10;  Chemsak  &  Linsley,  1970,  Jour.  Kansas  Ent.  Soc., 
43:409  (lectotype). 

Male.  Form  moderate  sized,  nearly  parallel  sided,  integument  piceous  to  dark 
brown,  clothed  with  minute  dark  brown  vestiture  and  pattern  of  white  markings.  Head 
with  a  pair  of  posteriorly  diverging  white  vittae  on  vertex  between  eyes;  lower  lobe 
of  eye  slightly  taller  than  gena,  width  subequal  to  frons;  antennae  less  than  twice 
length  of  body,  piceous  to  dark  brown,  with  oblique  ill-defined  white  areas  at  bases 
of  segments  4,  5,  6,  8,  10  and  11.  Pronotum  slightly  rounded,  nearly  cylindrical  but 
slightly  wider  at  base;  marked  with  white  on  disc  as  follows:  a  central  irregular  vitta 
from  about  basal  third  to  apex,  a  linear  series  of  spots  and  lineoles  on  either  side  of 
middle,  which  are  widened  at  base,  and  separated  there  by  about  the  width  of  the  cen¬ 
tral  vitta,  between  these  and  sides  a  shorter  series  of  spots  or  lineoles  on  apical  2/3; 
just  below  lateral  margin  of  disc  a  broad  stripe  from  base  at  humerus  to  apex,  and 
continued  on  head  to  lower  lobe  of  eye.  Scutellum  piceous,  usually  unmarked. 
Elytra  more  than  twice  as  long  as  width  across  humeri,  sides  vertical,  nearly  straight, 
defined  above  by  distinct  carinae,  nearly  parallel  but  narrowing  slightly  to  trans¬ 
versely  truncate  apices,  with  outer  angles  stoutly  spined,  inner  angle  feebly  rounded; 
surface  piceous  to  dark  brown,  with  scattered  punctures  bearing  erect  black  setae,  and 
marked  with  white  maculae,  some  of  which  are  subrectangular  and  in  part  longitudi¬ 
nally  sublinearly  arranged,  concentrated  on  disc  in  subhumeral,  median,  and  pre- 
apical  areas,  and  along  suture,  with  a  longitudinal  sutural  lineole  just  behind  scu¬ 
tellum,  and  a  thin  transverse  anteriorly  angulate  fascia  on  each  elytron  just  before 
the  white  infuscate  apex.  Body  beneath  with  wide  white  stripe  laterally;  abdomen 
with  terminal  stemite  twice  as  long  as  fourth  sternite,  tapering  to  a  slightly  emargi- 
nate  and  fringed  apex  (Fig.  29);  terminal  tergite  feebly  emarginate.  Length  10-12mm. 

Female.  More  robust  than  male,  legs  slightly  shorter  with  femora  more  slender. 
Head  with  lower  lobe  of  eye  subequal  to  or  shorter  than  gena,  narrower  than  frons; 
antennae  more  than  IV2  times  as  long  as  body.  Abdomen  with  terminal  sternite  2\'i 
times  as  long  as  fourth  sternite,  tapering,  apex  emarginate,  outer  angles  dentate;  ter¬ 
minal  tergite  narrower  than  sternite,  apex  rounded  to  subtruncate,  white  pubescent  at 
sides.  Length  ll-16mm. 

Type-locality:  Volcan  de  Chiriqui',  Panama. 

Range:  Nicaragua  to  Panama. 

Remarks:  In  the  group  of  closely  related  species  formed  by  C.  rincona,  C.  he- 
braica,  C.  hondurena,  and  the  present  species,  the  pronotal  pattern  is  distinguished 
by  the  central  vitta  which  is  apical  rather  than  basal  in  its  orientation.  The  approxi¬ 
mate  pair  of  basal  maculae  on  the  pronotum  will  separate  C.  rincona  and  C.  aleata, 
and  the  postscutellar  sutural  mark  will  then  separate  C.  aleata,  as  will  the  form  of 
the  male  abdominal  apex. 


COLOBOTHEA  HEBRAICA  Bates 

(Figs.  16,  29) 

Colobothea  hebraica  Bates,  1865,  Ann.  Mag.  Nat.  Hist.,  (3)16:108,  nota; 
Bates,  1872,  Trans.  Ent.  Soc.  Lond.,  1872:225;  Bates,  1881,  Biologia  Cen- 
trali-Americana,  Coleoptera,  5:189,  pi.  14,  Fig.  13. 

Male.  Form  moderate  sized,  subcuneate,  integument  piceous,  clothed  with  minute 
dark  brown  vestiture  and  pattern  of  white  markings.  Head  with  white  pubescence  on 
vertex,  if  present,  limited  to  a  pair  of  posteriorly  divergent  vittae  between  eyes;  lower 
lobe  of  eye  approximately  equal  in  height  to  gena,  and  in  width  to  frons;  antennae 
less  than  twice  length  of  body,  piceous,  bases  of  segments  often  obliquely  marked 
with  white.  Pronotum  convex,  subcylindrical  or  slightly  rounded  and  widest  at  or 
near  base;  marked  with  white  as  follows:  a  central  vitta  on  apical  half,  a  pair  of 
broken  maculae  at  base  separated  by  about  1/3  of  basal  pronotal  width,  a  pair  of 
slightly  flexed  lines  on  apical  third  either  side  of  middle,  a  series  of  longitudinal 
lineoles  on  each  side  near  discal  margin,  and  a  wide  lateral  stripe  on  each  side  from 
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base  to  apex.  Scutellum  piceous,  sometimes  feebly  marked  with  white  on  margin. 
Elytra  twice  as  long  as  width  across  slightly  produced  and  elevated  humeri,  sides 
vertical,  nearly  straight,  defined  above  by  distinct  carinae,  tapering  to  transversely 
truncate  apices,  which  are  armed  at  the  outer  angles  with  a  stout  sharp  spine;  marked 
with  small  white  maculae  scattered  in  subhumeral,  median,  and  preapical  areas,  and 
small  white  spots  on  apical  3/4  of  suture,  with  a  transverse  anteriorly  angulate 
white  fascia  on  each  elytron  just  before  apex,  which  is  white  on  inner  angle.  Body 
beneath  white  pubescent  laterally;  abdomen  with  terminal  stemite  2l/2  times  as  long 
as  fourth  sternite,  tapering  to  emarginate  apex,  fringed  (Fig.  29);  terminal  tergite  sub¬ 
truncate,  marked  with  white  laterally.  Legs  with  femora  clavate.  Length  13- 19mm. 

Female.  More  robust  and  somewhat  less  cuneate  than  male,  legs  slightly  shorter 
with  femora  more  slender.  Head  with  lower  lobe  of  eye  a  little  shorter  than  gena, 
narrower  than  frons;  antennae  IV2  times  as  long  as  body.  Abdomen  with  terminal 
sternite  2%  times  as  long  as  fourth  sternite,  tapering,  emarginate  at  apex,  fringed,  with 
hind  angles  dentate;  terminal  tergite  rounded  to  subtruncate,  white  pubescent  later¬ 
ally.  Length  10-19mm. 

Type-locality:  Mexico. 

Range:  Mexico  (Veracruz,  Oaxaca,  Chiapas,  and  Quintana  Roo)  to  Guatemala  and 
Belize  (British  Honduras). 

Remarks:  Typical  C.  hebraica  appear  to  be  more  cuneate,  especially  in  the  case 
of  males,  than  the  other  species  in  this  group,  due  to  the  somewhat  more  produced 
humeri.  The  markings  are  also  moderately  reduced. 

Colobothea  hondurena  Giesbert,  new  species 

(Figs.  17,31) 

Male.  Form  moderate  sized,  convex,  integument  piceous,  clothed  with  minute  dark 
brown  vestiture  and  pattern  of  whitish  markings.  Head  with  a  pair  of  whitish  poster¬ 
iorly  divergent  vittae  on  vertex  between  eyes;  lower  lobe  of  eye  IV2  times  as  tall  as 
gena,  1/3  wider  than  frons;  antennae  less  than  twice  as  long  as  body,  piceous,  white 
pubescence  on  bases  of  segments  reduced  on  segments  7  and  9.  Pronotum  convex, 
rounded,  widest  near  base;  pattern  of  whitish  markings  as  follows:  a  central  vitta  on 
apical  half  not  reaching  base,  a  broken  apically  pointed  macula  on  each  side  of  base, 
separated  by  about  1/3  basal  width  of  pronotum,  in  line  with  a  short  vitta  on  each 
side  of  middle  apically,  two  short  lineoles  on  each  side  near  discal  margin,  and  a 
wide  lateral  stripe  on  each  side  from  base  to  apex,  continuing  forward  on  head  to 
lower  eye  lobe.  Scutellum  piceous,  sometimes  lightly  tipped  with  whitish.  Elytra 
twice  as  long  as  width  across  humeri,  which  are  feebly  produced  and  elevated,  sides 
vertical,  defined  above  by  distinct  carinae,  tapering  to  transversely  truncate  apices, 
outer  angle  armed  with  a  stout  spine;  surface  piceous,  with  scattered  punctures  bear¬ 
ing  erect  dark  setae,  marked  with  whitish  spots  and  maculae,  in  part  sublinearly  ar¬ 
ranged,  concentrated  in  subbasal,  median,  and  preapical  areas,  suture  with  small 
white  spots  along  apical  2/3,  and  a  transverse  sinuate  fascia  just  before  apex  and 
apical  edge  near  suture  white.  Body  beneath  with  white  pubescence  heaviest  laterally; 
abdomen  with  third  stemite  slightly,  and  fourth  sternite  more  heavily  punctate  in 
middle,  punctures  bearing  subrecumbent  setae;  terminal  sternite  twice  as  long  as 
fourth  sternite,  broadly  rounded,  ventral  surface  with  wide  concavity  clothed  with 
recumbent  setae,  apex  emarginate  (Fig.  31);  terminal  tergite  longer  than  sternite, 
narrowly  truncate,  white  pubescent.  Legs  finely  white  pubescent,  with  dark  maculae 
just  before  femoral  apices,  dark  annulae  on  hind  tibiae,  tarsi  white  pubescent,  less  so 
on  fourth  segment.  Length  8-12mm. 

Female.  Slightly  more  robust  than  male,  legs  slightly  shorter  with  femora  more 
slender.  Head  with  lower  lobe  of  eye  slightly  taller  than  gena,  wider  than  frons; 
antennae  more  than  IV2  times  as  long  as  body.  Abdomen  with  terminal  sternite  2V2 
times  as  long  as  fourth  sternite,  tapering,  triangularly  emarginate,  fringed,  with  hind 
angles  dentate;  terminal  tergite  with  apex  bilobed,  impressed  in  middle,  evenly  white 
pubescent.  Length  8.5-12mm. 
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Holotype  male,  allotype  (California  Academy  of  Sciences),  and  5  paratypes  (4 
males,  1  female)  from  HONDURAS,  Dept.  Yoro,  45km  S  Tela,  800m  altitude,  25- 
27-V-78  (E.  Giesbert). 

Remarks:  This  species  appears  to  form  a  connection  between  C.  hebraica  and  C. 
aleata,  but  can  be  easily  separated  by  the  punctures  and  recumbent  setae  on  the  third 
and  fourth  stemites  and  unique  terminal  sternite  of  the  male  abdomen.  Females 
can  be  separated  by  the  structure  and  evenly  distributed  white  pubescence  of  the  ter¬ 
minal  tergite.  In  C.  hebraica,  C.  aleata  and  C.  rincona  this  pubescence  is  concentrated 
laterally. 
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A  NEW  HOST  RECORD  FOR  CALLOSOBRUCHUS  CHINENSIS  (L.) 

(COLEOPTERA:  BRUCHIDAE) 


Callosobruchus  chinensis  (L.)  is  a  cosmopolitan  bruchid  associated  with  the  seeds 
of  a  number  of  species  of  leguminous  plants,  many  of  which  are  of  economic  impor¬ 
tance.  Except  for  one  unsupported  literature  record  of  Malvus  sp.,  all  previously 
known  hosts  are  leguminous. 

In  June,  1977,  C.  chinensis  was  intercepted  by  customs  inspectors  at  the  Los 
Angeles  International  Airport  in  lotus  seeds  ( Nelumbo  nucifera  Gaertn.)  (Nymph- 
aceae).  This  is  a  new  family  host  record  not  only  for  C.  chinensis  but  also  for 
Bruchidae. 
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ANATOMICAL  ADAPTATIONS  FOR  A  FOSSORIAL 
EXISTENCE  IN  THE  STAPHYLINID  BEETLE, 
OSORIUS  PLANIFRONS  (COLEOPTERA:  STAPHYLINIDAE) 

Robert  L.  Smith,  Gregory  C.  Lanzaro,  and  Kenneth  G.  Ross 

Department  of  Entomology,  University  of  Arizona,  Tucson,  AZ  85721 

Abstract 

A  study  of  the  external  anatomy  of  Osorius  planifrons  LeConte  revealed 
that  these  animals  possess  several  structural  adaptations  to  fossorial  life. 
These  include  a  nearly  cylindrical  shape,  shortened  appendages,  expanded 
digging  tibiae,  reduced  tarsi,  mandibles  modified  for  digging  and  carrying 
sand  grains,  and  setae  around  the  mouth.  The  oral  setae  are  apparently 
functional  analogs  to  ammochaetae  which  occur  on  certain  fossorial  ants. 
We  discuss  the  possible  origins  of  these  adaptations. 


Moore  and  Legner  (1974)  indicated  that  rove  beetles  belonging  to  the 
subfamily  Osoriinae  are  usually  found  in  the  sandy  margins  of  streams, 
and  Blatchley  (1910)  has  likewise  found  them  “beneath  stones  and  logs  in 
damp  places.”  Kirk  (1969)  says  Osorius  planifrons  LeConte  has  been  col¬ 
lected  at  broomsedge  ( Andropogon  scoparius  Michaux  or  A.  virginicus  L.) 
in  South  Carolina.  He  notes  that  considerable  amounts  of  organic  debris 
mixed  with  windblown  inorganic  matter  accumulates  in  the  crown  area  of 
this  grass.  If  the  variety  of  broomsedge  is  abbreviatus,  it  grows  in  wet  soil 
along  the  coastal  plain.  Recently,  we  (Smith  et  al.  1978)  studied  the 
ecology  and  behavior  of  Osorius  planifrons  on  golf  course  greens  and  in 
the  laboratory.  Under  suitable  conditions,  these  insects  occurred  in  dense 
aggregations  and  completed  their  life  cycle  in  subterranean  galleries,  with 
adults  leaving  the  ground  to  disperse  and  mate.  O.  planifrons  apparently 
requires  moist  sandy  soil  containing  particulate  organic  material.  Adults 
and  larvae  probably  subsist  on  soil  microbes.  This  species  burrowed  con¬ 
tinuously  in  raw  sand  in  the  laboratory.  We  interpreted  burrowing  to  be  an 
appetitve  search  for  detritus  containing  microbial  food. 

While  observing  the  burrowing  behavior  of  these  insects,  we  noted  that 
adults  seemed  to  possess  a  number  of  anatomical  adaptations  to  fossorial 
life.  Consequently,  we  studied  the  external  morphology  using  light  and 
scanning  electron  microscopy.  The  purpose  of  this  communication  is  to 
depict  and  briefly  discuss  the  function  and  possible  origin  of  these  external 
anatomical  adaptations. 


Methods 

Live  O.  planifrons  were  collected  in  golf  course  greens  at  the  Tucson 
Country  Club  in  northeast  Tucson,  Arizona,  and  returned  to  the  laboratory 
where  they  were  observed  with  a  dissecting  microscope  in  sand-filled  narrow 
glass  terraria  (290  mm2  X  8  mm  ID).  Individual  specimens  were  killed  in 
70%  ETOH,  mounted  on  aluminum  pegs  with  double  stick  cellophane 
tape,  vacuum-coated  with  gold  palladium,  and  observed  with  an  EtecR 
scanning  electron  microscope.  Scanning  electron  micrographs  were  pro- 
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duced  with  type  55  pos-neg  PolaroidR  film.  Enlargements  were  produced 
from  the  negatives. 


Results 


Gross  Anatomy 

Figure  1A  displays  the  gross  external  anatomy  of  O.  planifrons.  We 
noted  that  the  three  body  regions  of  this  species  are  cylindrical  and  that 
the  largest  cross-sectional  diameter  of  head,  thorax,  and  abdomen  are  ap- 


Figure  1.  Scanning  electron  micrographs  of  the  gross  anatomy  and  front 
legs  of  Osorius  planifrons.  A.  O.  planifrons  whole  mount;  B.  Posterior  sur¬ 
face  of  right  front  leg;  C.  Anterior  surface  of  left  front  leg. 
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proximately  equal.  We  suppose  the  cylindrical  body  form  has  evolved 
to  permit  unobstructed  movement  through  tunnels  only  slightly  larger 
than  the  insect’s  cross-section. 

Legs 

The  legs  of  O.  planifrons  are  relatively  short  and  held  close  to  the  body, 
with  the  length  of  the  femora  extending  only  about  200  pm  beyond  the 
lateral  margin  of  the  thorax  when  perpendicular  to  the  body  axis.  The  meso- 
and  metafemora  are  flattened  and  concave  so  that  the  curvature  conforms 
to  the  side  of  the  body.  The  profemora  are  short,  but  robust.  They  move  in 
an  arc  that  only  slightly  exceeds  the  lateral  margin  of  the  body  within  the 
space  between  the  pro-  and  mesothorax.  The  protibiae  are  greatly  enlarged, 
spatulate,  and  furnished  with  stout  teeth  (resembling  those  on  a  mechanical 
backhoe)  on  the  lateral  margin  (Fig.  1A,  B,  C).  The  tarsi  are  extremely 
delicate  structures  that  serve  no  observable  function  in  the  subterranean 
activities  of  the  beetles.  They  use  the  front  legs  for  digging  at  the  surface 
to  initiate  new  burrows.  When  so  employed,  the  protibiae  are  locked  into 
the  groove  in  the  profemora  (Fig.  IB)  and  the  tarsi  are  drawn  into  and  pro¬ 
tected  by  the  anterior  marginal  tibial  teeth.  The  result  is  that  the  front 
legs  become  extremely  stout  and  efficient  digging  organs  which  are  used 
to  drag  material  from  beneath  the  animal,  forming  the  depression  from 
which  a  burrow  is  initiated.  The  posterior  face  of  the  protibiae  and  the  an¬ 
terior  face  of  the  meso-  and  metatibiae  are  adorned  with  approximately 
60  sharp  conical  spines  ranging  in  length  from  50  to  100  pm  (Fig.  IB). 
These  surfaces  are  used  for  locomotion  within  tunnels.  The  protibiae  are 
employed  to  hold  the  beetle  securely  in  place  when  it  is  working  the  blind 
end  of  a  tunnel  or  pushing  a  casting  from  the  entrance  of  the  tunnel  net¬ 
work.  The  spines  apparently  enter  the  interstices  between  sand  grains, 
providing  the  necessary  traction. 

Head 

The  head  of  O.  planifrons  is  knob-shaped  and  broadly  joined  to  the 
prothorax  as  a  ball  in  socket  (Fig.  1A).  The  eyes  protrude  only  slightly 
from  the  lateral  margin  of  the  head,  and  the  antennal  scapes  extend  no 
wider  than  the  posterior  portion  of  the  head.  When  the  antennae  are  folded 
posteriorly,  the  distal  segments  do  not  extend  beyond  the  front  of  the  head. 
The  cephalo-prothorax  is  used  as  a  unit  to  push  loosely  packed  plugs  of 
sand  from  the  burrow  entrance,  forming  vermiform  castings  on  the  surface 
(see  Smith  et  al.  1978).  The  broad  ball-in-socket  attachment  of  head  and 
prothorax  presumably  evolved  under  selection  for  rigidity  and  strength 
to  facilitate  this  task. 

Mouthparts 

The  mandibles  of  O.  planifrons  are  not  flat  and  sharp  with  overlapping 
points  as  are  those  of  predaceous  rove  beetles.  They  are  concave,  spoon¬ 
shaped,  and  blunt  at  the  tips  (Fig.  2A,  B,  C,  D).  Our  observations  (Smith  et  al. 
1978)  suggest  that  these  structures  are  employed  to  move  soil  particles  and 
carry  grains  of  sand  exclusively.  They  have  apparently  lost  their  predatory 
and  feeding  functions.  Feeding  on  detrital  particles  is  apparently  accom¬ 
plished  by  the  labral  combs  (Fig.  2A)  sweeping  material  into  the  oral 
cavity  when  the  mandibles  are  spread.  The  labrum,  maxillae,  and  labium 
(Fig.  2B)  function  in  sand-grain  carrying  and  probably  also  in  feeding. 

Oral  Setae 

Of  special  significance  are  groups  of  long  slender  setae  on  the  premen- 
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Figure  2.  Scanning  electron  micrographs  of  the  ventral  aspects  of  the 
head  and  mandibles  of  Osorius  planifrons.  A.  Ventral  aspect  of  head;  B.  &  C. 
Successive  enlargements  of  mouthparts;  D.  Ventral  aspect  of  the  disarticu¬ 
lated  left  mandible. 

turn,  mentum,  and  gula  of  this  species  (Fig.  2B).  These  setae  are  analogous 
to  the  ammocaetae  reported  on  ants  belonging  to  three  subfamilies:  Myrmi- 
cinae,  Formicinae,  and  Dolichoderinae  (Wheeler  1907,  1910).  Santschi  (1909) 
and  Spangler  and  Rettenmeyer  (1966)  have  demonstrated  that  the  primary 
function  of  ammochaetae  in  ants  is  to  carry  sand  or  soil  while  excavating 
nests.  The  setae  on  O.  planifrons  are  not  as  highly  developed  as  those  on 
ants,  but  we  propose  an  analogous  function.  Although  our  observations  are 
not  as  detailed  as  Spangler  and  Rettenmeyer’s,  we  did  observe  O.  planifrons 
to  behave  in  a  fashion  similar  to  that  described  for  Pogonomyrmex  occi¬ 
dental is  when  beginning  an  excavation.  Specifically,  the  ventral  surface  of 
the  head  was  pushed  forward  in  the  substrate  and  then  drawn  back  to  the  rim 
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of  the  excavation  as  if  to  secure  materials  in  the  setae  and  then  to  deposit 
them  at  the  rim.  Furthermore,  we  observed  individuals  in  subterranean  net¬ 
works  to  shape  the  walls  of  their  tunnels  using  the  ventral  portion  of  the 
head.  It  appeared  that  these  individuals  removed  material  from  high  spots 
and  carried  it  to  slight  depressions  where  it  was  apparently  brushed  from  the 
setae  and  packed  into  place. 


Discussion 

Beetles  belonging  to  the  family  Staphylinidae  are  generally  thought  to 
be  predaceous  members  of  decaying  organic  matter  communities  (Borror, 
DeLong,  and  Triplehorn  1976).  Species  representing  two  genera  in  the  sub¬ 
family  Osoriinae  (see  Moore  1964),  Neotrochus  and  Fenderia,  lack  most  of 
the  fossorial  adaptations  characteristic  of  the  genus  Osorius  and  may 
occupy  niches  similar  to  the  majority  of  species  in  the  family.  Members  of 
the  genus  Osorius  (as  exemplified  by  O.  planifrons )  are  clearly  fossorial 
animals  that  may  have  become  specialized  for  digging  in  soil  beneath  de¬ 
caying  matter,  perhaps  to  escape  interspecific  competition.  It  is  tempting  to 
suggest  that  a  shift  in  food  habits  from  predatory  to  detritivory  accom¬ 
panied  the  divergence  of  Osorius  from  some  rotting-wood-dwelling  an¬ 
cestor.  This  might  have  occurred  in  response  to  the  lower  abundance  of 
potential  prey  in  sandy  soil.  Unfortunately,  the  food  habits  of  Neotrochus 
spp.  and  Fenderia  spp.  are  unknown. 

At  any  rate,  the  shift  to  fossorial  life  by  Osorius  was  accompanied  by 
anatomical  adaptations  including  cylindrification  of  the  body,  shortening 
of  appendages,  enlargement  of  the  tibiae  into  efficient  digging  organs,  and 
the  elaboration  of  cuticular  spines  and  setae  for  digging  and  carrying  soil 
particles.  Oral  setae  seem  to  be  convergent  with  similar  structures  in 
fossorial  ants.  The  change  in  food  habits,  whenever  it  occurred,  apparently 
released  the  mandibles  of  Osorius  from  their  primary  ancestral  predatory 
function  and  allowed  them  to  become  modified  exclusively  for  digging  and 
carrying  sand  grains. 

The  biology  of  other  species  of  rove  beetles  in  the  subfamily  is  little 
known.  Perhaps  studies  of  the  ecology  and  food  habits  of  other  species 
will  reveal  evolutionary  intermediates  between  this  remarkable  fossorial 
detritivore  and  some  predaceous  rotting-wood-dwelling  ancestor. 
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A  REVIEW  OF  THE  LOUISIANA  SPECIES  OF  COLASPIS 
(COLEOPTERA:  CHRYSOMELIDAE) 

Joan  B.  Chapin1 

Dept,  of  Entomology,  Louisiana  State  University, 

Baton  Rouge,  LA  70803 

Abstract 

The  species  of  Colaspis  that  occur  in  Louisiana  were  studied.  Colaspis 
louisianae  Blake,  not  C.  brunnea  (F.)  as  has  been  previously  thought,  is  the 
most  common  species  on  field  crops  in  the  state.  Geographic  and  seasonal 
distribution  and  some  host  information  are  given  for  these  2  species  as  well 
as  for  C.  costipennis  Crotch,  C.  crinicornis  chittendeni  Blake,  C.  favosa  Say, 
C.  flavocostata  Schaeffer,  C.  lata  Schaeffer,  C.  pini  Barber,  and  C.  recurva 
Blake. 


The  costate  species  of  Colaspis  in  the  United  States  were  revised  by  Blake 
in  1974.  She  reported  that  7  species  of  this  group  occurred  in  Louisiana  in¬ 
cluding  the  grape  colaspis,  C.  brunnea  (F.),  the  pine  colaspis,  C.  pini  Bar¬ 
ber,  and  5  species  that  are  very  similar  to  these.  In  1977  she  published  a  re¬ 
view  of  some  of  the  blue  green  species  of  this  genus  and  reported  that  C.  fa¬ 
vosa  Say  was  collected  in  Louisiana.  Research  was  conducted  by  the  author 
from  1976  to  1978  to  study  the  species  that  occur  in  the  state,  with  an  em¬ 
phasis  on  those  that  are  of  economic  importance.  Eight  species  were  identi¬ 
fied.  Colaspis  lata  Schaeffer  was  not  collected  during  this  study,  and  the 
only  Louisiana  record  is  from  Covington  in  St.  Tammany  Parish  (Blake 
1974).  The  names  of  two  vectors  of  bean  pod  mottle  virus  in  Louisiana 
(Horn  et  al.  1970)  are  changed  because  the  species  involved  had  not  been 
described  at  the  time  that  paper  was  published. 

For  several  species  the  most  reliable  diagnostic  characters  are  found  in 
the  male  aedeagus  (Blake  1974).  Intraspecific  variation  in  size,  shape,  color, 
and  prominence  of  elytral  costae  made  identification  of  females  difficult. 
This  was  true  of  C.  brunnea  and  C.  louisianae  Blake,  C.  crinicornis  chit¬ 
tendeni  Blake  and  C.  lata,  and  C.  flavocostata  Schaeffer  and  C.  recurva 
Blake.  As  more  specimens  become  available  for  study  and  more  informa¬ 
tion  is  accumulated  on  geographic  distribution  and  host  preferences,  this 
situation  may  change. 

Males  have  the  first  segment  of  the  front  and  middle  tarsi  enlarged.  The 
apical  margin  of  the  last  visible  abdominal  sternum  is  straight.  This  seg¬ 
ment  bears  a  pronounced  median  tubercle  in  C.  recurva  and  C.  flavocostata 
and  a  slight  one  in  C.  brunnea,  C.  crinicornis  chittendeni,  and  C.  louisianae. 
Colaspis  costipennis  Crotch,  C.  favosa,  C.  lata,  and  C.  pini  lack  this  tu¬ 
bercle.  In  females  the  first  tarsal  segments  are  the  same  size.  The  apical 
margin  of  the  last  sternum  is  rounded  with  a  shallow  or  deep  median  emar- 
gination  with  or  without  a  minute  median  denticle. 

Adults  of  this  genus  apparently  remain  in  the  teneral  condition  for  some 
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time,  and  the  aedeagus  of  such  males  is  not  satisfactory  to  use  for  identifi¬ 
cation.  Females  appeared  to  be  more  common  in  collections,  and  large 
series  were  collected  when  possible  to  insure  that  both  sexes  were  included. 
Specimens  were  allowed  to  dry  in  petri  dishes.  Males  collected  in  a  ten- 
eral  condition  had  shrunken  abdomens  and  were  not  dissected  unless  they 
represented  the  only  males  in  a  series. 

In  the  discussions  below  I  present  host  data  that  are  in  addition  to  that 
given  by  Mrs.  Blake  (1974,  1977).  Complete  Louisiana  distribution  is  given, 
and  the  localities  from  Mrs.  Blake’s  papers  are  marked  with  an  asterisk. 

Colaspis  louisianae  Blake:  This  species  was  described  from  specimens 
collected  on  corn,  cotton,  fuchsia,  rose,  soybean,  string  bean,  and  turnip  in 
11  Louisiana  localities.  In  addition  to  the  host  plants  recorded  by  Mrs. 
Blake  (1974),  I  have  seen  specimens  from  alfalfa,  Desmanthus  illinoensis 
(Michx.)  MacM.,  Desmodium  sp.,  dock,  red  clover,  and  rice.  A  few  were  col¬ 
lected  in  light  traps,  boll  weevil  sex  attractant  traps,  and  Heliothis  phero¬ 
mone  traps.  The  beetles  I  examined  were  collected  from  May  17  to  Septem¬ 
ber  25  in  21  parishes.  The  parish  records  follow:  Acadia*,  Assumption*, 
Avoyelles,  Bossier,  Cameron,  East  Baton  Rouge*,  East  Carroll,  East 
Feliciana,  Evangeline,  Franklin,  Iberia*,  Iberville*,  Lafayette*,  Lafourche, 
Madison,  Rapides,  St.  Bernard*,  St.  Charles*,  St.  Helena,  St.  Landry*,  Ten¬ 
sas,  Terrebonne*,  Vermillion*,  West  Baton  Rouge,  W7est  Carroll,  and  West 
Feliciana. 

A  total  of  286  males,  including  at  least  one  from  each  locality  given 
above  and  dates  from  1922  to  1978,  were  dissected  and  the  genitalia  were  ex¬ 
amined.  Of  this  number,  251  proved  to  be  C.  louisianae.  Therefore  C.  louisi¬ 
anae,  not  C.  brunnea  as  has  previously  been  thought,  is  the  most  common 
species  on  field  crops.  The  two  species  were  collected  together  only  once  in 
a  soybean  field  near  Bayou  Duralde  in  Evangeline  Parish  on  July  2,  1977. 
The  ratio  in  that  sample  was  26  males  of  C.  louisianae  to  20  males  of  grape 
colaspis. 

Colaspis  brunnea  (Fabricius):  Mrs.  Blake  did  not  list  Louisiana  locali¬ 
ties  for  the  grape  colaspis.  The  only  specimens  in  the  LSU  collection  prior 
to  the  present  study  were  labeled  Bermuda  P.  0.,  La.,  VI-24-05.  Specimens 
were  collected  from  May  24  to  August  16  on  red  clover,  soybean,  wax 
myrtle,  and  other  mixed  flora.  This  species  was  found  in  the  following 
parishes:  Beauregard,  Bossier,  Caddo,  Evangeline,  Jefferson  Davis,  Natchi¬ 
toches,  Red  River,  St.  Helena,  St.  Tammany,  Vernon,  and  Webster.  Under 
the  name  of  C.  flavida  Say,  the  grape  colaspis  was  reported  to  be  a  vector  of 
bean  pod  mottle  virus  (Horn  et  al.  1970).  No  specimens  are  available  to 
confirm  this  report.  It  seems  more  likely  that  C.  louisianae  was  the  species 
involved  since  it  has  been  collected  from  soybean  fields  in  9  parishes  and 
is  the  more  common  of  the  two  species  reported  on  this  plant. 

Colaspis  louisianae  and  C.  brunnea  are  very  similar  in  appearance.  Co¬ 
laspis  louisianae  is  somewhat  larger  with  21  males  measuring  3.68-4.80  mm 
in  length  and  1.92-2.40  mm  in  width  compared  to  17  males  of  C.  brunnea 
which  ranged  from  3.68-4.16  mm  in  length  and  1.92-2.08  mm  in  width.  Blake 
(1974)  stated  that  only  the  last  antennal  segment,  and  rarely  the  tenth 
segment  was  dark  in  all  the  specimens  of  C.  brunnea  which  she  examined. 
Colaspis  louisianae,  on  the  other  hand,  was  reported  to  have  segments  7,  9, 
10,  and  11  dark.  I  found  that  the  color  of  the  antennal  segments  is  not  com¬ 
pletely  diagnostic.  Specimens  of  C.  louisianae  usually  have  the  eleventh 
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segment,  all  or  the  apical  end  of  the  tenth,  and  the  tip  of  the  seventh  seg¬ 
ment  dark.  Most  specimens  of  C.  brunnea  have  the  eleventh  segment  and 
the  apical  end  of  the  tenth  dark,  but  in  some  the  tip  of  the  seventh  segment  is 
also  dark.  The  male  genitalia  provide  the  most  reliable  characters  for  sepa¬ 
rating  the  2  species.  The  differences  in  the  external  shape  of  the  aedeagi  are 
minor,  and  the  two  are  best  compared  side  by  side.  The  internal  sac  of  the 
aedeagus  of  C.  louisianae  bears  a  pair  of  boot-shaped  structures  which  are 
visible  through  the  wall  of  the  aedeagus  (Fig.  1).  In  C.  brunnea  these  struc¬ 
tures  are  much  narrower,  less  heavily  sclerotized  and  are  barely  visible 
(Fig.  2).  Scanning  electron  photographs  of  these  structures  are  shown  in 
Figures  3  and  4.  These  structures  are  not  boot-shaped  in  Colaspis  floridana 
Schaeffer,  the  other  eastern  species  in  the  C.  brunnea  group. 

Colaspis  recurva  Blake:  One  male  was  collected  in  Vernon  Parish  on 
May  25  while  beating  wax  myrtle  and  ornamentals.  The  median  tubercle  on 
the  last  abdominal  sternum  is  not  as  strongly  recurved  as  it  is  in  speci¬ 
mens  examined  from  Charleston,  SC,  but  the  genitalia  are  identical.  Two 
females  believed  to  be  conspecific  were  collected  May  25  on  pine  in  Sabine 
Parish. 

Colaspis  crinicornis  chittendeni  Blake:  This  species  was  misidentified  as 
C.  lata  Schaeffer  (Horn  et  al.  1970)  and  was  reported  to  be  a  vector  of  bean 
pod  mottle  virus.  These  2  species  are  very  similar,  but  the  aedeagi  are  dif¬ 
ferent.  Males  of  both  species  have  the  hind  tibiae  dilated,  a  character  which 
was  not  mentioned  in  Mrs.  Blake’s  description  of  C.  lata.  Colaspis  c.  chit¬ 
tendeni  was  collected  from  May  3  to  July  1  on  corn,  red  clover,  and  soy¬ 
bean  in  5  parishes.  Louisiana  records  include  the  following  parishes:  Avoy¬ 
elles,  Iberia,  Iberville,  Lafourche*,  St.  Charles*,  St.  John  the  Baptist*,  St. 
Mary,  Terrebonne*,  and  West  Baton  Rouge. 

Colaspis  pini  Barber:  The  biology,  distribution,  and  insecticidal  con¬ 
trol  of  the  pine  colaspis  in  Louisiana  were  studied  by  Echols  in  1962  (un¬ 
published  thesis).  He  reported  this  species  in  46  of  the  57  parishes  surveyed. 


Figs.  1-2.  Male  aedeagus,  lateral  view.  1,  C.  louisianae.  2,  C.  brunnea. 
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Fig.  3.  C.  louisianae.  SEM  photograph  of  a  structure  located  laterally  on 
the  internal  sac  of  the  aedeagus  with  the  overlying  tissue  removed.  The 
white  line  measures  50  /x . 

Since  only  a  few  of  these  specimens  were  available  for  further  study,  col¬ 
lections  were  made  from  May  13  to  June  26,  1977,  in  26  parishes.  The  pine 
trees  sampled  were  isolated  or  in  small  groups  and  were  located  in  ceme¬ 
teries,  yards,  fields,  and  highway  rights-of-way.  The  genitalia  of  several 
males  from  each  parish  were  examined.  All  but  a  few  proved  to  be  the  pine 
colaspis.  The  adventitious  specimens  were  C.  brunnea,  C.  favosa,  and  3  fe¬ 
males  believed  to  be  C.  flavocostata  and  C.  recurva.  The  parish  records  are 
as  follows:  Acadia,  Allen*,  Ascension,  Beauregard,  Bossier,  Caddo,  Cal¬ 
casieu,  Caldwell,  East  Baton  Rouge,  East  Feliciana,  Grant,  Jefferson 
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Fig.  4.  C.  brunnea.  SEM  photograph  of  a  structure  located  laterally  on 
the  internal  sac  of  the  aedeagus.  The  white  line  measures  50  fi . 


Davis,  Lafayette,  LaSalle,  Lincoln,  Ouachita,  Natchitoches,  Rapides*,  Sa¬ 
bine,  St.  Helena,  St.  Landry,  St.  Tammany*,  Tangipahoa*,  Vernon,  Wash¬ 
ington,  Webster,  and  West  Feliciana.  Specimens  were  also  examined  from 
Magazine,  AR,  and  Oxford  and  Woodville,  MS. 

Colaspis  flavocostata  Schaeffer:  Since  this  species  was  reported  from 
Covington  in  St.  Tammany  Parish  and  is  very  similar  to  C.  pini  (Blake 
1974),  I  was  especially  interested  in  learning  if  it  was  represented  in  my  col¬ 
lections.  One  male  and  3  females  were  collected  from  wax  myrtle  and 
ornamentals  on  May  25  in  Vernon  Parish.  Another  female  was  beaten  from 
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pine  on  the  same  date  in  Beauregard  Parish.  These  females  do  not  closely 
resemble  the  pine  colaspis.  The  male  is  similar  to  C.  recurva  but  the  median 
tubercle  on  the  first  abdominal  sternum,  mentioned  by  Barber  (1936),  is  not 
recurved.  The  aedeagus  of  the  Louisiana  male  is  a  little  narrower  and  more 
pointed  at  the  tip  than  is  the  aedeagus  of  a  specimen  from  Milner,  GA,  which 
was  compared  with  the  holotype  by  Barber. 

Colaspis  costipennis  Crotch:  Mrs.  Blake’s  record  was  from  Perdicto 
Beach  on  pecan.  The  only  specimen  in  the  LSU  collection  was  collected 
June  25  in  Natchitoches  Parish  on  Tephrosia  sp. 

Colaspis  favosa  Say:  This  shiny  blue  green  non-costate  species  was  re¬ 
ported  from  St.  Tammany  and  Tangipahoa  Parishes  (Blake  1977).  Speci¬ 
mens  were  collected  from  May  1  to  July  31  in  Allen,  Beauregard,  Lincoln, 
Rapides,  St.  Tammany,  and  Vernon  Parishes.  The  series  from  St.  Tammany 
and  Vernon  Parishes  were  collected  on  wax  myrtle,  Myrica  sp. 
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DISCOVERY  OF  A  LOWLAND  ARIZONA  SCAPHINOTUS, 
AND  DESCRIPTION  OF  A  UNIQUE  DESERT  CANYON 
(COLEOPTERA:  CARABIDAE) 

Scott  McCleve 

2210  13th  Street,  Douglas,  AZ  85607 
Abstract 

A  specimen  tentatively  determined  as  Scaphinotus  petersi  catalinae 
Van  Dyke,  collected  in  Aravaipa  Canyon,  Graham  County,  Arizona,  and 
apparently  representing  an  isolated  population,  is  compared  with  typical 
S.  p.  catalinae  and  the  other  5  subspecies  of  S.  petersi  Roeschke.  Aravaipa 
Canyon  is  described  as  a  rich  but  apparently  seldom  visited  collecting  area, 
and  sketch  maps  are  provided. 


This  note  is  prompted  by  the  capture  of  a  single  male  Scaphinotus 
petersi  Roeschke  specimen  in  Aravaipa  Canyon  in  extreme  western  Graham 
Co.,  AZ.  In  midafternoon  on  10-VI-75  at  the  junction  of  Aravaipa  and  Tur¬ 
key  Creeks  (see  Fig.  1-B)  the  beetle  was  found  resting  on  moist  sand  and 
gravel  under  a  flat  rock  at  the  stream  margin.  It  struggled  when  captured— 
apparently  neither  in  diapause  nor  suffering  from  desiccation  in  spite  of  the 
clear,  hot  (ca.  35°  C.)  weather  typical  of  the  driest  time  of  year  in  this 
desert  canyon.  The  beetle  may  be  slightly  teneral,  which,  together  with  the 
early  summer  collecting  date,  poses  questions  of  when  the  season  of  adult 
activity  might  occur.  The  intact,  unabraded  condition  of  the  specimen  argues 
against  its  having  been  accidentally  transported  there  from  further  up¬ 
stream. 

I  was  unaware  of  the  significance  of  this  record  until  George  E.  Ball  ex¬ 
amined  the  beetle  later  in  1975.  He  had  reported  (Ball  1966)  that  Scaphi¬ 
notus  in  Arizona  seem  to  be  restricted  to  the  moist,  coniferous  mountain 
canyons  from  about  1830  m  upwards.  The  elevation  at  the  mouth  of  Turkey 
Creek,  by  contrast,  is  about  930  m.  Ball  was  sufficiently  interested  to  visit 
the  locality  in  August  that  year,  and  has  made  2  subsequent  stops  there 
(July,  1976  and  August,  1977),  but  has  found  no  additional  specimens  (pers. 
comm.).  I  have  made  3  other  trips— in  June,  July,  and  August— without  find¬ 
ing  more.  Donald  Chandler  searched  for  Scaphinotus  while  making  a  survey 
of  the  insects  of  the  area  for  the  Bureau  of  Land  Management,  but  likewise 
found  none  (pers.  comm.). 

Recently  Ball  examined  and  measured  the  Aravaipa  specimen,  and  made 
comparisons  with  the  males  of  the  6  named  subspecies  of  S.  petersi :  S.  p. 
petersi  Roeschke,  S.  p.  catalinae  Van  Dyke,  S.  p.  biedermani  Roeschke,  S,  p. 
grahami  Van  Dyke,  S.  p.  corvus  Fall,  and  S.  p.  kathleenae  Ball.  The  7 
characteristics  used  by  Ball  (1966)  to  compare  the  subspecies  yield  the  fol¬ 
lowing  values  or  states  when  applied  to  the  Aravaipa  specimen:  1)  total 
length:  16.08  mm;  2)  ratio  of  the  length  of  the  pronotum/the  length  of  the 
posterior  prolongations  of  the  pronotum:  3.25;  3)  ratio  of  the  width  of  the 
head  across  the  eyes/the  maximum  width  of  the  pronotum:  0.402;  4)  punc- 
tation  of  the  pronotum:  impunctate;  5)  sculpture  of  the  pronotum:  smooth; 
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Fig.  1.  A,  General  map  of  mountain  ranges  and  roads  associated  with 
Aravaipa  Canyon;  B,  Detail  map  of  the  vicinity  of  the  east  end  of  Aravaipa 
Canyon. 


6)  sculpture  of  the  elytra:  intervals  flat,  punctures  not  connected  by 
striae;  and  7)  total  number  of  grooved  articles  on  both  hind  tarsi:  none.  (In 
addition,  the  specimen  is  purple,  without  evidence  of  setae  or  punctures  on 
the  lateral  pronotal  margins.) 

The  Aravaipa  specimen  clearly  differs  from  p.  grahami  and  p.  corvus 
in  5  of  the  7  characteristics,  and  differs  from  p.  kathleenae  in  3  characteris¬ 
tics.  (However,  the  impunctate  pronotum  of  the  Aravaipa  specimen  is  most 
like  that  of  p.  kathleenae,  the  only  subspecies  without  such  punctures  in  all 
known  specimens.)  It  differs  from  p.petersi  in  2  characteristics. 

On  Ball’s  scatter  diagram  (1966,  plate  57)  the  Aravaipa  specimen  is 
within  the  areas  of  variation  circumscribed  for  the  Rincon  Mts.  p.  biedermani 
population  and  the  Soldier’s  Camp  Santa  Catalina  Mts.  p.  catalinae  popu¬ 
lation.  The  impunctate  pronotum  is  the  single  characteristic  of  the  7  that 
separates  the  Aravaipa  specimen  from  p.  biedermani  and  p.  catalinae.  Ball 
chose  the  more  variable  Scaphinotus  petersi  catalinae  Van  Dyke  as  the  best 
tentative  determination,  relying  partly  on  geographical  proximity  (pers. 
comm.). 

In  his  1966  paper  Ball  inferred  that  Scaphinotus  was  able  to  inhabit 
and  disperse  through  the  lowlands,  at  least  through  the  riparian  corridors, 
during  the  moist,  cool  pluvial  periods  of  the  Pleistocene;  the  presence  of 
S.  petersi  in  Aravaipa  Canyon  strongly  supports  this  inference.  Also,  since 
Aravaipa  Canyon  is  about  halfway  between  the  Santa  Catalina  Mts.  (p. 
catalinae)  and  the  Pinaleno  Mts.  (p.  grahami ),  and  directly  in  the  communi¬ 
cating  riparian  corridor  that  seemingly  would  have  permitted  dispersal  of 
petersi  stock  between  these  2  ranges  during  pluvial  periods,  the  presence 
of  a  current  population  very  like  p.  catalinae  in  Aravaipa  Canyon,  and 
rather  unlike  p.  grahami,  makes  possible  the  further  inference  that  these  2 
subspecies  were  not  in  contact  during  the  last  pluvial  period.  Pluvial  Lake 
Cochise,  as  described  by  Martin  (1963),  at  the  western  base  of  the  Pinaleno 
Mts.  may  have  contributed  to  the  continued  geographic  separation  of  the 
2  subspecies  even  though  the  prevailing  mesic  conditions  favored  dispersal. 
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In  the  remaining  paragraphs,  the  east  end  of  Aravaipa  Canyon  and  adja¬ 
cent  Turkey  Creek  Canyon  (see  Fig.  1-B)  are  described  for  the  benefit  of 
others  who  might  consider  collecting  there.  Hopefully,  enough  Scaphino- 
tus  specimens  will  be  discovered  to  permit  an  analysis  of  this  population. 

The  greatest  part  of  Aravaipa  Canyon  (12.1  km)  has  been  protected  since 
1969  as  the  Aravaipa  Canyon  Primitive  Area,  administered  by  the  Bureau  of 
Land  Management.  Additional  adjacent  areas  have  been  proposed  for  addi¬ 
tion  to  the  Primitive  Area,  and  probably  will  be  added  soon.  Vehicular 
traffic  and  firearms  are  prohibited,  all  vertebrates  are  protected,  and  BLM 
personnel  are  concerned  about  the  welfare  of  all  life  forms  in  the  area; 
species  lists  are  being  compiled.  This  drainage  is  perhaps  most  succinctly 
described  as  unique,  rich  in  beetle  taxa,  accessible,  and  seldom  visited  by 
coleopterists.  Aravaipa  Creek,  with  populations  of  8  native  desert  fish,  is 
the  least  disturbed  of  all  live  streams  in  the  Arizona  portion  of  the  Sonoran 
Desert.  The  high  canyon  walls  and  permanent  water  sustain  large  cotton¬ 
wood,  willow,  sycamore,  box  elder,  ash,  oak,  hackberry,  and  truly  giant 
black  walnut  trees.  Some  of  the  trees  support  large  vines  of  native  grape. 
There  are  a  few  junipers,  but  no  pines  except  for  pinyon  pines  on  the  table¬ 
lands  above  the  canyon.  The  more  xeric  exposures  support  Yucca  and  mes- 
quite  and  other  more  typically  desert  species,  including  saguaro  and  other 
cacti. 

Permits  are  needed  to  enter  the  Primitive  Area,  mainly  to  control  the 
number  of  people  using  it  at  one  time.  Heaviest  use  is  by  birdwatchers  and 
backpackers  during  the  spring  and  fall,  and  on  weekends.  The  lower  eleva¬ 
tion  (ca.  732  m)  west  entrance,  which  I  have  not  visited,  is  closer  to  a  paved 
road  and  sees  more  use.  Permits,  maps,  and  other  information  are  available 
from:  Bureau  of  Land  Management,  Safford  District  Office,  425  E.  4th  St., 
Safford,  AZ  85546. 

The  dirt  road  into  the  east  entrance  is  long,  rough,  and  dusty,  but  pas¬ 
sable  for  passenger  cars.  The  last  0.8  km  before  the  parking  area  is  subject 
to  periodic  destruction  by  flooding  of  Aravaipa  Creek  during  severe  storms. 
The  first  crossing  of  Turkey  Creek,  just  past  the  parking  area,  is  seldom  dry 
enough  for  passenger  cars. 

My  own  collecting  in  Aravaipa  Canyon  and  Turkey  Creek  Canyon, 
mainly  at  black  light,  has  yielded  over  50  families  of  beetles.  Besides  the 
Scaphinotus  specimen,  other  distinctive  carabids  include  Amblycheila 
baroni  Rivers,  Goniotropis,  Pachyteles  testacea  LeConte,  Pterostichus  ari- 
zonae  Horn,  Pericompsus  sellatus  LeConte,  8  spp.  of  Schizogenius  and  7  spp. 
of  Brae hinus. 
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SOUND  PRODUCTION  IN  AGONUM  MARGINATUM  LINNAEUS 
AND  LORICERA  PILICORNIS  FABRICIUS. 

Trevor  G.  Forsythe 

Zoology  Dept.,  University  of  Manchester,  Manchester,  England. 

Our  present  knowledge  of  sound  production  in  the  Carabidae  is  rather  scanty,  but 
there  is  little  doubt  that  it  occurs  in  many  more  species  than  have  been  recorded, 
and  in  widely  separated  genera.  To  confirm  this,  all  that  is  required  is  that  collectors 
should  observe  and  listen  closely  to  their  captures  before  consigning  them  to  alcohol 
or  the  killing  jar. 

Sound  production  in  Agonum  marginatum  occurs  in  a  fashion  similar  to  that  de¬ 
scribed  for  Cicindela  tranquebarica  Herbst  (Freitag  and  Lee  1972)  and  Amara  famili- 
aris  Df.  (Forsythe  1979).  The  beetle  remains  in  a  standing  position  with  all  6  legs 
on  the  ground  whilst  the  buzzes  are  emitted.  The  buzzing  sound  occurs  only  if  the 
elytra  are  slightly  raised.  The  wings,  which  are  just  visible  beneath  the  raised  elytra, 
can  be  clearly  seen  (using  a  binocular  microscope)  to  vibrate  as  the  sound  is  pro¬ 
duced.  No  other  visible  movements  have  been  noted.  The  sound  is  faint  but  distinct 
and  lasts  for  approximately  3  seconds.  Sound  is  produced  when  the  beetle  is  first 
subjected  to  daylight  under  confined  conditions,  such  as  those  imposed  by  a  glass 
tube.  Jeffrey  Davies  of  Anglesey,  Wales,  recently  has  recorded  Loricera  pilicornis 
producing  sound.  He  noted  that  the  only  indication  given  by  the  beetle  that  it  was 
going  to  produce  sound  occurred  when  the  elytra  were  opened  slightly  (personal 
communication). 
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THE  WHARF  BORER,  NACERDA  MELANURA  L., 
(COLEOPTERA:  OEDEMERIDAE)  IN  NORTH  DAKOTA1 


Edward  U.  Balsbaugh,  Jr.,2  D.  D.  Kopp,3  and  C.  Scholl4 

Entomology  Department,  North  Dakota  State  University, 

Fargo,  ND  58105 

Abstract 

Adults  of  the  wharf  borer,  Nacerda  melanura  L.  (Coleoptera:  Oedemeri- 
dae)  were  collected  in  the  basement  of  buildings  in  downtown  Fargo,  North 
Dakota,  in  December,  1978.  N.  melanura  is  a  species  introduced  to, North 
America  from  Europe.  A  history  of  the  Fargo  infestation  dates  from  1961. 
It  is  hypothesized  that  the  beetles  arrived  in  Fargo  via  early  barge  traffic  on 
the  Red  River  of  the  North  from  Manitoba. 


The  beetle,  Nacerda  melanura  L.,  whose  larva  is  commonly  known  as 
the  wharf  borer,  has  frequently  been  reported  in  the  literature  as  a  pest  of 
uncertain  economic  importance  because  of  its  association  as  a  borer  in 
pilings  of  wharves,  particularly  those  of  marine  environs  (Broun  1902;  Es- 
cherich  1923;  Balch  1937;  Richards  and  Davies  1957;  Hickin  1972).  As  such, 
it  is  cosmopolitan,  being  reported  from  Canada,  Germany,  England,  Den¬ 
mark,  Siberia,  Japan,  and  New  Zealand  (Balch  1937).  Arnett  (1951)  stated 
that  it  “is  probably  distributed  at  least  along  the  coasts  throughout  the 
world”. 

Blatchley  (1910),  who  noted  that  N.  melanura  was  scarce  in  Indiana, 
believed  that  its  introduction  into  the  New  World  was  from  Europe.  Arnett 
(1951)  also  thought  that  it  was  introduced  from  Europe,  “probably  by  com¬ 
merce  in  lumber,  or  in  driftwood”.  To  the  contrary,  Hickin  (1972),  writing 
in  England,  was  of  the  opinion  that  the  beetle  was  native  to  the  Great  Lakes 
region  of  North  America  and  was  introduced  into  Europe. 

In  addition  to  inhabiting  wharves,  the  larvae  of  N.  melanura  have  been 
taken  in  a  variety  of  other  habitats.  Occasionally,  N.  melanura  is  a  pest  of 
telegraph  poles  (Craighead  1950),  and  fences,  particularly  where  dogs  have 
urinated  (Balch  1937).  Large  numbers  of  adults  were  reported  occurring  in  a 
newspaper  office  in  Toronto,  apparently  attracted  to  toilets.  In  urban 
areas,  it  was  found  breeding  in  decaying  wood  beneath  the  floor  of  a  gaso¬ 
line  station.  In  London,  England,  adults  frequently  were  found  on  pave¬ 
ments  or  in  basements  in  the  heart  of  the  city  (Balch  1937).  Hickin  (1972) 
also  reported  that  in  London,  “buried  wood— sometimes  at  considerable 
depth— has  been  found  to  have  numbers  of  living  larvae  in  it  years  after 
the  wood  has  been  buried.  The  adults  can  mate  and  lay  eggs  within  the 
cavities  in  the  wood  gnawed  out  by  the  larvae.” 
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Fargo,  North  Dakota,  is  a  land-locked  city,  located  about  1500  miles 
from  the  nearest  port  of  international  commerce  with  the  exception  of 
Duluth  on  Lake  Superior  which  became  “international”  only  in  1959  when 
the  St.  Lawrence  Seaway  opened.  However,  a  reoccurring  incidence  of  this 
species  has  been  observed  in  Fargo  over  the  past  17  years  and  shows  striking 
similarity  to  the  London  report  of  Balch  (1937).  Particularly  the  adult 
beetles  have  been  found— at  times  in  rather  large  numbers— in  basements 
and  on  the  sidewalks  in  downtown  Fargo.  Local  pest  control  operators 
have  been  familiar  with  this  species  for  a  good  number  of  years.  The  earliest 
report  of  N.  melanura  in  the  literature  for  North  Dakota  stated:  “The  first 
record  of  this  species  being  abundant  and  a  nuisance  was  reported  from  two 
Fargo  office  buildings  this  week”  (Goodfellow  1961).  Three  pinned  speci¬ 
mens  in  the  North  Dakota  State  Insect  Reference  Collection  likely  are 
representative  of  this  report.  One  bears  the  following  data:  “Cass  Co.,  N.  D. 
3.V.1961.  R.  L.  Post”.  The  other  two  were  collected  the  following  week: 
“Fargo,  N.  Dak.,  7. VI. 1961.  Gregory  John  and  Richard  L.  Post”.  Another 
series  of  160  adults  in  our  collection  is  labeled:  “Fargo,  N.  D.  25. IV. 1968, 
R.  L.  Post  and  D.  G.  Aarhus,  Old  wooden  floor  in  basement  of  building”. 
The  corresponding  report  in  the  literature  reads  “Adults  in  building  at 
Fargo,  Cass  County;  holes  in  supporting  wood  timbers.  Controls  applied” 
(McBride  1968).  We  also  have  another  specimen  taken  on  July  8,  1975,  by 
R.  L.  and  R.  C.  Post;  “on  a  building,  2nd  Ave.  North  and  Broadway  by 
Merchants’  Bank,  Fargo,  N.  Dak.”.  (The  bank  was  built  in  1921). 

The  most  recent  finding  of  these  beetles  in  Fargo  occurred  in  December, 
1978,  when  one  of  the  local  pest  control  operators  noted  an  infestation  in 
the  downtown  area  only  one  block  away  from  where  the  last  specimen  was 
collected.  In  checking  this  site,  the  heated  basement  storage  area  of  a  ladies’ 
apparel  shop,  both  dead  and  alive  adult  beetles  were  found  on  the  floor  and 
shelving  near  the  walls.  No  larvae  could  be  found.  The  floor  consisted  in 
part  of  wood  and  concrete. 

Local  pest  control  operators  noted  that  the  source  for  earlier  infesta¬ 
tions  of  the  larvae  was  buried  wooden  beams  which  were  hollowed  out  and 
fitted  as  two  sleeves  for  insulation  over  the  pipes  of  the  city  central  heating 
system.  The  steam  generation  plant  was  located  just  to  the  north  of  the  old 
Northern  Pacific  Railroad  Depot,  but  was  dismantled  May  1,  1973.  The  un¬ 
derground  pipes  with  their  casings,  which  conducted  the  steam  to  various 
businesses,  are  still  in  place.  Evidently  temperature  and  humidity  have  re¬ 
mained  sufficiently  constant  to  maintain  populations  of  these  beetles  long 
after  the  shut  down  of  this  heating  system. 

If,  as  Blatchley  (1910)  and  Arnett  (1951)  concluded,  N.  melanura  was 
introduced  from  Europe,  it  is  of  some  interest  to  speculate  as  to  how  these 
beetles  originally  arrived  in  Fargo.  According  to  Arnett  (1951),  the  states 
closest  to  the  east  having  N.  melanura  are  Illinois  and  Michigan.  Kirk  and 
Balsbaugh  (1975)  reported  them  as  “rare  from  eastern  South  Dakota,  viz. 
Brookings  and  Clear  Lake  in  May  and  October”.  The  nearest  records  from 
the  west,  however,  are  from  Washington  and  Oregon  (Arnett  1951). 

Perhaps  the  records  from  the  north  offer  the  best  suggestions  as  to  how 
this  species  came  to  Fargo.  Balch  (1937)  reported  that  N.  melanura  was 
found  in  Winnipeg,  Manitoba,  in  1931.  Winnipeg  has  navigable  water  con¬ 
nections  to  the  marine  port  of  York  Factory  on  Hudson  Bay  via  Lake  Winni¬ 
peg  and  the  Nelson  River.  Fargo,  in  turn,  is  connected  with  both  the  city  of 
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Fig.  1.  The  Red  River  of  the  North  at  Fargo,  North  Dakota,  in  1879  (Pho¬ 
tograph  by  0.  E.  Flaten  of  Moorhead,  Minnesota,  Courtesy  of  the  Clay 
County  Historical  Society).  Ample  opportunity  for  the  early  introduction 
of  the  wharf  borer,  N.  melanura,  to  Fargo,  N.  D.  was  afforded  by  transpor¬ 
tation  on  this  river.  Structures  offering  potential  habitat,  as  seen  in  this  pic¬ 
ture,  include  bridge  pilings,  rafts,  barges,  boats  and  their  cargo,  and  rail¬ 
way  ties. 


Winnipeg  and  Lake  Winnipeg  via  the  Red  River  of  the  North  which  flows 
north,  emptying  into  the  lake.  Much  of  the  early  settlement  of  the  Red 
River  Valley  occurred  from  southward  migrations  from  the  early  19th  cen¬ 
tury  Selkirk  settlements  in  Manitoba.  Prior  to  the  railroads,  the  Red  River 
was  heavily  used  for  barge  and  boat  traffic  (Fig.  1).  The  planking  of  boats 
and  barges,  as  well  as  certain  items  of  cargo,  were  likely  means  of  transport 
of  these  beetles  from  marine  port  sources.  Often  the  river  vessels  were  con¬ 
structed  of  used  lumber  from  older  vessels.  In  addition,  this  planking  was 
often  recycled  again  when  their  use  on  the  river  was  accomplished.  Very 
likely,  some  infested  lumber  wended  its  way  to  Fargo. 

In  his  revision  of  the  family  Oedemeridae  for  the  Nearctic  Region,  Arnett 
(1951)  adequately  described  the  species  N.  melanura.  We  have  observed, 
however,  some  rather  striking  chromatic  variation  of  the  pronotum  not  pre¬ 
viously  reported.  Of  the  series  collected  in  1968,  10%  of  the  beetles  (n  = 
160)  had  a  dark  or  partially  dark  pronotum.  Of  the  recent  December  1978 
series  (n  =  33),  6%  had  the  pronotum  dark.  The  immature  stages  of  N.  mela- 
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nura  can  be  identified  via  a  series  of  papers  by  Rozen:  larvae  (Rozen  1958, 
1960);  pupae  (Rozen  1959). 

Our  recent  records,  we  believe,  are  the  first  which  indicate  that  adults  of 
N.  melanura  were  collected  in  the  winter  indoors.  Balch  (1937)  indicated 
that  larvae  inhabiting  wharves  at  Saint  John,  New  Brunswick,  Canada,  over¬ 
wintered  in  many  different  stages.  The  large  ones  pupate  early  in  the  season, 
while  the  smaller  may  possibly  not  pupate  until  the  following  year.  Gen¬ 
erations  evidently  overlap  considerably  and  in  New  Brunswick,  may  take 
two  or  more  seasons  to  complete  development. 
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A  NEW  SUBSPECIES  OF  MEGA CHEUMA  BREVIPENNIS 
(LECONTE)  FROM  SOUTHEASTERN  CALIFORNIA 
(COLEOPTERA:  CERAMBYCIDAE) 

Frank  T.  Hovore 

Placerita  Canyon  Nature  Center,  19152  W.  Placerita  Canyon  Road, 

Newhall,  CA  91321 

Abstract 

A  new  subspecies  of  Megacheuma  brevipennis  (LeConte),  M.  b.  tiemanni 
Hovore,  is  described  from  China  Lake  in  southeastern  California,  and  the 
nominotypical  subspecies  is  briefly  characterized.  A  second,  apparently 
undescribed  phenotype  from  extreme  eastern  California,  represented  by  but 
a  single  specimen,  is  discussed  but  not  named.  Biological  data  for  the  new 
subspecies  are  summarized,  and  other  species  of  Coleoptera  coinhabiting  the 
host  plant  are  listed. 


The  Cerambycid  genus  Megacheuma  Mickel  is  comprised  of  a  single 
wide-ranging  species,  M.  brevipennis  (LeConte),  in  which  females  have 
slightly  abbreviated  elytra  and  greatly  distended  (prior  to  oviposition) 
abdomens.  Males  have  a  more  slender  facies,  with  somewhat  longer  ap¬ 
pendages,  and  are  capable  of  strong,  swift  flight.  Females  have  fully-de¬ 
veloped  flight  wings,  but  apparently  do  not,  or  cannot,  fly.  Populations 
therefore  tend  to  be  somewhat  colonial,  with  migration  and  dispersal  most 
likely  achieved  primarily  by  terrestrial  locomotion. 

Specimens  of  M.  brevipennis  from  scattered  localities  in  the  Great  Basin 
regions  of  Idaho,  eastern  Oregon,  north-central  Nevada,  and  Utah  are  rela¬ 
tively  constant  in  such  characters  as  overall  size  range,  body  proportions 
(male  antennal  length  displays  some  allometric  growth  trends),  colora¬ 
tion,  and  elytral  pattern  configuration,  with  no  evident  populational  dif¬ 
ferences  of  taxonomic  significance.  Despite  the  obvious  potential  for  popu¬ 
lation  isolation,  the  species  seems  to  have  remained  remarkably  stable  over 
most  of  its  range. 

In  the  southernmost  reaches  of  the  Great  Basin  influence,  in  the  so- 
called  “Basin  Ranges”  of  eastern  California  and  adjacent  Nevada,  the  geo¬ 
graphical  barriers  are  quite  formidable,  with  even  greater  potential  for  pop¬ 
ulation  restriction,  and  two  phenotypically  distinct,  apparently  relict  pop¬ 
ulations  of  M.  brevipennis  (described  and  discussed  below)  have  recently 
been  discovered  in  the  China  Lake  and  Fish  Lake  basins  of  California.  The 
discovery  of  these  populations  suggests  the  possibility  of  the  existence  of 
additional  unique  phenotype  segregates  in  the  Saline,  Panamint,  and  Death 
Valley  basins,  and  in  the  isolated  pleistocene  basins  of  extreme  southern 
Nevada. 

Megacheuma  brevipennis  tiemanni  Hovore,  new  subspecies 

Male:  Form  similar  to  nominate  subspecies,  slightly  more  robust,  elongate, 
dorsum  slightly  flattened;  integument  piceous-black,  appendages  light  reddish- 
brown;  pubescence  short,  dense,  appressed,  with  scattered  longer  erect  hairs,  bright 
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lemon-yellow  on  body,  whitish  on  appendages,  margin  of  fifth  abdominal  sternite 
and  (rarely)  on  head;  elytral  dark  pattern  consisting  of  three  variable  transverse 
bands,  rarely  attaining  elytral  margins,  occasionally  attaining  suture,  and  an 
oblique  subapical  patch  (one  or  more  bands  may  be  abbreviated  or  obscured  by  ap- 
pressed  yellow  pubescence).  Head  with  surface  coarsely  punctate,  densely  pubes¬ 
cent,  antennae  extending  beyond  middle  of  elytra,  segments  three  and  four  subconi- 
cal,  about  twice  as  long  as  apical  width,  thinly  clothed  with  whitish  hairs,  segments 
five  to  eleven  subserrate,  poriferous,  without  whitish  hairs,  greatest  length  of  fifth 
segment  less  than  twice  apical  width.  Pronotum,  pro-  and  mesosternum  densely 
clothed  with  yellow  pubescence  (subject  to  loss  by  abrasion)  and  longer  erect  hairs. 
Elytra  slightly  more  than  twice  as  long  as  humeral  width,  apices  with  outer  angle 
acutely  rounded  or  feebly  dentate,  obliquely  truncated  to  suture.  Legs  moderately 
densely  clothed  with  intermixture  of  depressed  whitish  hairs  and  suberect  short  black 
setae;  pro-  and  mesotarsi  broad,  segments  one  and  two  subtriangular  in  dorsal  out¬ 
line,  widest  at  apex,  segment  two  about  lA  wider  than  median  length,  sides  evenly 
rounded  from  base  to  apex  (Fig.  1).  Abdomen  densely  yellow  pubescent,  stemites 
with  at  most  a  narrow  glabrous  area  at  base,  apex  of  fifth  sternite  broadly  subtrun¬ 
cate.  Length  (exclusive  of  abdomen):  11-16.5  mm. 


1 


Figs.  1-2,  diagrammatic  dorsal  views  of  protarsal  segments  1  and  2  of 
male  Megacheuma  (details  of  punctation  and  pubescence  omitted):  1,  M. 
brevipennis  tiemanni;  2,  M.  b.  brevipennis. 

Female :  Form  very  robust,  broad,  dorsum  flattened;  coloration  as  in  male;  an¬ 
tennae  attaining  basal  one-third  of  elytra;  elytra  slightly  abbreviated,  about  twice 
longer  than  humeral  width;  abdomen  greatly  distended,  often  exposing  three  or  four 
tergites  beyond  elytral  apices  (subject  to  considerable  shrivelling  and  distortion  in 
dead  specimens).  Length  (exclusive  of  abdomen):  13-20  mm. 

Holotype  male  (California  Academy  of  Sciences),  allotype  female  (CAS)  and  32 
paratypes  (8  males,  24  females)  from  “5  mi  N  China  Lake,  Kern  County,  California, 
el.  2181  ft,”  14,  15  and  18  October  1965  (D.  L.  Tiemann)  “on  A  triplex  parryi”  Addi¬ 
tional  paratypes,  113  males,  144  females,  all  from  China  Lake  (variously  labelled 
as  5  mi  N  China  Lake  or  simply  “China  Lake;”  the  actual  type  locality  and  area  of 
most  if  not  all  subsequent  collections  is  on  G  -  1  Road,  near  Tower  5,  approximately 
5  mi  NNW  of  the  Naval  Base  community  of  China  Lake):  59  males,  86  females,  8  Oc¬ 
tober  1972,  8  October  1978  (F.  T.  Hovore);  8  males,  23  females,  8  October  1972  (E.  F. 
Giesbert);  18  males,  9  females,  8  October  1973,  6  October  1974  (J.  M.  Cicero);  11  males, 
14  females,  8  October  1972  (D.  G.  Marqua);  17  males,  12  females,  12  October  1973 
(A.  J.  Gilbert).  Paratypes  deposited  in  the  following  collections:  California  Insect 
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Survey,  University  of  California,  Berkeley;  California  Academy  of  Sciences;  Cali¬ 
fornia  State  Department  of  Agriculture,  Sacramento;  Smithsonian  Institution;  Los 
Angeles  County  Natural  History  Museum;  F.  T.  Hovore;  E.  F.  Giesbert;  D.  G.  Mar- 
qua;  J.  M.  Cicero;  D.  Tiemann;  J.  Cope;  A.  E.  Lewis;  R.  L.  Penrose;  R.  L.  Westcott; 
W.  H.  Tyson;  J.  E.  Wappes;  R.  Surdick;  R.  H.  Turnbow,  Jr. 

Diagnosis  and  discussion:  Megacheuma  brevipennis  tiemanni  is  distin¬ 
guished  from  the  nominate  subspecies  by  the  paler  appendages,  entirely 
yellow  body  pubescence,  and  relative  proportions  of  the  tarsal  segments 
(Figs.  1  &  2). 

The  salient  diagnostic  features  of  the  typical  form  as  herein  restricted 
are  enumerated  as  follows:  integument  piceous-black,  femora  piceous; 
dense  appressed  pubescence  of  head,  prothorax,  meso-  and  metasterna  and 
abdomen  grayish- white;  greatest  length  of  fifth  antennal  segment  usually 
more  than  twice  apical  width;  pro-  and  mesotarsal  segments  one  and  two 
moderately  slender,  second  segment  abruptly  expanded  from  base  to  sides, 
sides  subparallel  to  apex,  only  slightly  wider  than  median  length  (Fig. 
2);  overall  size  range,  exclusive  of  abdomen,  Male:  10-14  mm.;  Female: 
9.5-15.5  mm. 

The  grayish-white  body  pubescence  and  darker  appendages  impart  a  strik¬ 
ingly  different  appearance  to  M.  b.  brevipennis  when  contrasted  with  b.  tie¬ 
manni.  Proportional  differences  in  antennal  segments  and  tarsal  shape 
show  moderate  amounts  of  non -geographic  variation  in  the  material  exam¬ 
ined  (including  93  specimens  of  typical  brevipennis),  and  by  themselves 
should  not  be  considered  absolutely  diagnostic.  Size  ranges  cited  above 
for  the  two  subspecies  reflect  parameters  of  variation  consistent  with  those 
of  other  polytypic  root-boring  Ceram  by  cidae  (eg.  Crossidius  hirtipes).  The 
low  figure  for  female  tiemanni  (13  mm)  is  exceptional,  the  mean  being  above 
16  mm,  while  the  mean  for  female  b.  brevipennis  is  slightly  less  than  15  mm. 
In  general,  specimens  of  both  sexes  of  tiemanni  are  visibly  larger  and  more 
robust  than  are  those  of  the  nominate  form.  Measurements  cited  by  Linsley 
(1964)  evidently  include  the  protruding  portions  of  the  abdomen,  and  are 
therefore  somewhat  greater  than  those  given  herein.  In  living  females  the 
abdomen  is  often  turgid  with  ova,  and  in  one  17  mm  specimen  (head  to  ely- 
tral  apex)  the  abdomen  protruded  beyond  the  elytra  an  additional  12  mm. 
Postmortem  shrivelling  of  the  abdomen  reduced  the  total  body  length  of 
this  specimen  to  22  mm,  a  loss  of  7  mm. 

A  single  female  specimen  collected  at  the  south  end  of  the  Fish  Lake 
Valley,  “7  mi  S,  4  mi  E  Oasis,  Inyo  County,  California,”  30  August  1973 
(D.  Giuliani)  (FTH)  represents  yet  another  distinctive  and  presumably  iso¬ 
lated  population  of  Megacheuma,  but  by  itself  is  insufficient  material  upon 
which  to  base  a  new  taxon.  Briefly,  it  is  characterized  as  follows:  Form 
very  robust;  integument  piceous-black  with  antennae,  tibiae  and  tarsi  dark 
reddish-brown;  pronotal  disc  lacking  dense  appressed  pubescence,  longer 
erect  hairs  present;  elytral  pattern  reduced,  black  bands  complete  across 
disc  from  margins  to  suture,  pale  appressed  pubescence  of  elytra,  margins 
of  eyes  and  base  of  head  lemon  yellow,  apical  V2  of  first  four  abdominal 
sternites  and  fifth  tergite  pale  yellowish,  and  small  patches  on  posterior 
margin  of  metepisternum  silvery-white.  Length  (exclusive  of  abdomen): 
16  mm. 

Biology :  Recorded  host  plants  for  M.  brevipennis  are  Sarcobatus  vermic- 
ulatus  and  A  triplex  spp.  (Linsley  1964;  Barr  &  Penrose  1969).  At  the  type 
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locality,  M.  b.  tiemanni  infests  the  living  root-crowns  and  larger  stems  of 
Atriplex  parryi  Wats.  In  the  China  lake  basin,  A .  parryi  appears  to  have  a 
rather  restricted  distribution,  being  concentrated  primarily  around  the  an¬ 
cient  pleistocene  shoreline.  Beetles  were  encountered  over  an  extensive 
area  of  suitable  habitat  at  the  type  locality,  with  the  majority  of  specimens 
and  infested  plants  having  been  located  in  broad  depressions  between  sand 
ridges.  Cursory  searches  of  superficially  similar  habitats  several  kilometers 
south  and  west  of  the  type  locality  failed  to  locate  any  evidence  of  Mega- 
cheuma  activity. 

Female  beetles  were  observed  in  presumed  ovipositional  posture,  with 
the  apical  portion  of  the  abdomen  thrust  downward  into  the  sand  adjacent 
to  the  root-crowns  of  Atriplex,  but  the  actual  mode  of  egg  deposition  was 
not  determined. 

Larvae  bore  parallel  with  the  grain  in  the  stems  of  the  host  plant,  ex¬ 
tending  their  galleries  above  and  below  the  soil  surface.  Multiple  infesta¬ 
tions  within  a  single  stem  are  not  unusual,  with  up  to  eight  beetles  having 
been  reared  from  a  single  30mm  X  19cm  root-crown  section.  Larval  galler¬ 
ies  are  round  or  oval  in  cross-section,  and  are  tightly  packed  with  fine, 
grainy  frass  and  fecula.  No  larvae  were  found  during  the  period  of  adult 
activity,  and  the  developmental  cycle  may  require  but  a  single  season. 
R.  L.  Penrose  (pers.  comm.)  states  that  M.  b.  brevipennis  in  Idaho  and  Ore¬ 
gon  definitely  has  a  two  year  period  of  larval  development. 

Adults  of  b.  tiemanni  spend  the  mid-morning  and  early  afternoon  (11 
a.m.-2:30  p.m.  PST)  up  in  the  foliage  of  the  Atriplex.  When  approached  they 
quickly  dropped  to  the  soil  beneath  the  plant,  where  the  females  would 
attempt  to  burrow  into  the  sand  and  debris  at  the  base  of  the  stem.  Males 
ran  swiftly  out  onto  the  open  sand  before  taking  flight.  In  the  late  after¬ 
noon  (3  p.m. -4:30  p.m.  PST),  females  retreated  from  the  foliage  to  the  bases 
of  the  plants,  where  they  were  located  and  mated  with  by  one  or  more  males. 
Although  copulation  and  ovipositional  posture  were  observed  through¬ 
out  the  day,  mating  activities  were  much  more  prevalent  in  late  afternoon. 
Females  assumed  ovipositional  posture  immediately 'following  the  termi¬ 
nation  of  active  copulation. 

In  early  October  1972  and  1978,  freshly  dead  and  older,  dried  corpses  of 
adult  Megacheuma  were  found  beneath  the  Atriplex,  while  at  the  same  time 
a  viable  female  pupa  and  numerous  teneral  adults  were  collected  from 
within  their  pupal  chambers.  This  would  seem  to  indicate  that  the  potential 
period  of  adult  activity  could  extend  over  several  months.  Reared  adults 
survived  in  refrigerated  vials  in  the  laboratory  for  over  four  months. 

Also  found  breeding  within  the  stems  of  Atriplex  parryi  were  a  large 
species  of  Hippomelas  (Buprestidae)  and  Metaponium  convexicolle  (Le- 
Conte)  (Tenebrionidae). 
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The  new  view  of  the  earth:  Moving  continents  and  moving  oceans.  By  Seiya  Uyeda. 
1978.  W.  H.  Freeman  &  Co.,  660  Market  St.,  San  Francisco,  CA  94104.  217  p.,  88  illust., 
$12.00  (cloth),  $8.00  (paper). 

Earthquakes:  A  primer.  By  Bruce  A.  Bolt.  1978.  W.  H.  Freeman  [as  above].  244  p., 
66  illust.,  $12.00  (cloth),  $7.00  (paper). 

Earth.  Second  edition.  By  F.  Press  &  Siever.  1978.  W.  H.  Freeman  [as  above].  649  p., 
674  illust.,  $16.95  (cloth). 

At  one  point,  I  intended  to  attempt  critical  reviews  of  one  or  more  of  these,  but 
this  would  be  silly.  Some  general  impressions  regarding  value  to  our  own  readers 
should  suffice— especially  since  these  volumes  are  obviously  very  fairly  priced.  All 
are  attractive,  competently  produced,  and  presented  at  a  level  that  is  enjoyable 
regardless  of  one’s  background. 

Uyeda’s  book  I  read  in  its  entirety  several  months  ago.  Thoroughly  enjoyable, 
largely  quite  understandable,  written  with  a  highly  personal  input.  This  book  will  be 
of  interest  to  many  Coleopterists,  especially  those  interested  in  biogeography.  Chap¬ 
ters  are:  (1)  The  theory  of  continental  drift:  Its  birth,  death,  and  revival;  (2)  The 
exploration  of  the  ocean  floor;  (3)  The  hypothesis  of  the  spreading  ocean  floor;  A 
synthesis;  (4)  Plate  tectonics;  (5)  Island  arcs;  and  (6)  The  new  view  of  the  earth. 

Bolt’s  book  I  extended  but  a  passing  glance.  This  book  would  seem  to  have  less 
direct  application  for  Coleopterists,  aside  from  those  who  have  direct  interest  in  the 
subject  and  those  who  live  in  earthquake  zones!  For  those  who  ready  Uyeda’s  book 
and  wish  to  learn  more  about  some  of  the  casual  processes  of  plate  tectonics,  Bolt’s 
book  would  be  a  handy  companion  piece.  Eleven  chapters  cover  the  following: 

(1)  where  earthquakes  occur;  (2)  what  they  feel  like;  (3)  faults;  (4)  causes;  (5)  earth¬ 
quakes,  volcanoes,  and  tsunamis;  (6)  measuring;  (7)  size;  (8)  stimulation  by  water; 
(9)  events  that  precede  an  earthquake;  (10)  self-protection;  and  (11)  damage 
control. 

“Earth”  is  an  introductory  college-level  text,  written  in  a  quite  palatable 
manner.  Three  basic  sections,  each  with  several  chapters,  cover  (1)  historical  geology, 

(2)  surface  processes,  and  (3)  internal  process.  I  suspect  most  Coleoperists  are  not 
going  to  need  this  book,  but  if  you  have  an  interest  yet  lack  knowledge  about 
geology,  then  you  will. 


-D.  R.  W. 
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BORROCHRUS,  A  REPLACEMENT  NAME  FOR  TRICHOPS  BORRE 

(SCARABAEIDAE:  HYBOSORINAE) 

P.  G.  Allsopp 

Department  of  Primary  Industries,  Toowoomba,  Queensland,  Australia  4350 

Val  (1853)  described  Trichops  testaceus  from  specimens  from  Cuba.  Although  she 
attributed  both  the  generic  and  specific  names  to  Dejean  (1836),  she  must  be  considered 
the  author  of  both  names  as  Dejean’s  Trichops  testaceus  is  a  nomen  nudum— no  de¬ 
scription  of  either  genus  or  species  was  given.  Dejean,  in  fact,  attributed  Trichops  to 
Mannerheim,  but  the  latter  never  published  this  name.  Even  though  Val  did  not  pro¬ 
vide  a  description  of  the  genus,  under  Article  16  of  the  International  Code  of  Zoologi¬ 
cal  Nomenclature  the  generic  name  is  valid.  Chevrolat  (1865)  synonymized  testa¬ 
ceus  Val  under  Hapalonychus  u  aterhousei  Westwood  (correctly  Apalonychus  u  ater- 
housei). 

The  second  use  of  Trichops  was  by  Borre  (1886)  who  provided  descriptions  of  both 
the  genus  and  cilia tus,  a  species  from  Brazil.  Once  again  the  generic  and  specific  names 
are  attributed  to  Mannerheim  and  Dejean  respectively  but  as  descriptions  were  never 
provided  by  these  authors,  Borre  must  be  considered  the  author  of  both  names.  Petro- 
vitz  (1968)  added  a  second  species,  T.  mutilis  from  Paraguay,  to  this  genus. 

Borre ’s  name  is  therefore  a  junior  hononym  of  Trichops  Val  and,  according  to 
Articles  53  and  60  of  the  International  Code  of  Zoological  Nomenclature,  must  be 
replaced.  As  there  are  no  other  valid  names  for  Trichops  Borre,  I  propose  the  replace¬ 
ment  name  Borrochrus.  The  name  is  a  combination  of  part  of  Borre ’s  name  and 
-ochrus,  a  common  ending  of  hybosorine  generic  names  and  is  masculine. 

Borrochrus  Allsopp,  new  name 

Trichops  Borre,  1886,  p.  123  (nec  Val,  1853,  p.  134).  Type  species:  Trichops  ciliatus 

Borre,  by  monotypy. 

Borrochrus  ciliatus  (Borre),  new  combination 
Trichops  ciliatus  Borre,  1886,  p.  123. 

Borrochrus  mutilis  (Petrovitz),  new  combination 
Trichops  mutilis  Petrovitz,  1968,  p.  181. 
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A  NEW  SUBSPECIES  OF 
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NORTHWESTERN  WASHINGTON 
(COLEOPTERA:  CICINDELIDAE) 

Sanford  R.  Leffler 

College  of  Forest  Resources,  University  of  Washington, 

Seattle,  WA  98195 

Abstract 

A  new  subspecies  of  Cicindela  bellissima,  C.  b.  frechini,  is  described  from 
WA.  Clallam  Co.,  Mukkah  Bay.  It  is  characterized  by  being  smaller  than  the 
nominate  subspecies  and  in  having  a  statistically  significantly  narrower 
humeral  lunule. 


Introduction 

In  the  course  of  a  general  review  of  tiger  beetles  of  the  Pacific  North¬ 
west,  I  found  that  Cicindela  bellissima  from  northwestern  Clallam  County, 
Washington,  appeared  to  be  distinctly  smaller  than  series  from  southwest¬ 
ern  Washington  and  coastal  Oregon.  The  results  of  a  discriminant  analysis 
of  a  series  of  120  specimens  have  convinced  me  that  the  Clallam  County 
population  deserves  taxonomic  recognition. 

Materials  and  Methods 

I  examined  specimens  from  several  collections  including  the  lectotype 
of  C.  b.  bellissima  in  the  American  Museum  of  Natural  History,  New  York. 
I  took  7  measurements  of  each  of  120  specimens  using  a  calibrated  ocular 
micrometer.  Specimens  measured  are  from  my  personal  collection  and 
from  the  Melville  H.  Hatch  Collection,  now  in  the  Museum  of  Entomol¬ 
ogy,  Oregon  State  University.  Measurements  were  used  for  discriminant 
analysis  using  SPSS  (Statistical  Package  for  the  Social  Sciences)  proce¬ 
dures  as  described  by  Nie  (1975).  Discriminant  analysis  was  performed  using 
SPSS  version  7.0  as  maintained  on  the  University  of  Washington  Academic 
Computer  Center  Operating  System. 

Specimens  from  the  following  localities  were  measured: 

1.  WA.  Clallam  Co.,  Mukkah  Bay  —  17  males,  19  females 

2.  WA.  Pacific  Co.,  several  localities  —  15  males,  11  females 

3.  OR.  Tillamook  and  Coos  Cos.,  several  localities  —  8  males,  7  fe¬ 
males 

4.  OR.  Curry  Co.,  mouth  Pistol  River 

For  the  study  of  geographical  variation  of  C.  bellissima,  I  measured  the 
following  variables:  1,  length  of  left  elytron  from  apex  of  scutellum;  2, 
greatest  breadth  of  left  elytron;  3,  greatest  breadth  of  head  (across  eyes); 
4,  length  of  labrum  at  midline,  including  tooth;  5,  basal  breadth  of  labrum; 
6,  breadth  of  distal  end  of  humeral  lunule;  7,  distance  between  distal  end 
of  humeral  lunule  and  bend  of  middle  band  (point  of  closest  proximity). 
Ranges,  means,  and  standard  deviations  are  presented  in  Table  1. 
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Figs.  1-2,  elytral  macula tion  pattern:  1)  C.  b.  bellissima;  2)  C.  b.  frechini. 

Xll. 


Cicindela  (Cicindela)  bellissima  frechini  Leffler,  new  subspecies 

(Figs.  1-2) 

Diagnosis.— The  new  subspecies  differs  from  C.  b.  bellissima  in  the  nar¬ 
rower  posterior  breadth  of  the  humeral  lunule,  a  better  than  97%  separation 
for  both  sexes.  Discriminant  analysis  gives  89.7%  separation  in  males  for  7 
variables  and  90.7%  in  females. 

Type  locality— Washington.  Clallam  Co.,  Mukkah  Bay. 

Holotype.— Male.  Washington.  Clallam  Co.,  Mukkah  Bay,  13-IX-1977,  AMNH 
type  collection,  S.  R.  Leffler,  collector.  I  have  deposited  the  holotype  and  allo¬ 
type  in  the  American  Museum  of  Natural  History  because  the  type  series  of  C.  b. 
bellissima  Leng  is  preserved  there.  Having  both  types  in  the  same  repository  may 
facilitate  future  studies.  With  the  types  I  have  deposited  a  copy  of  my  field  notes  and 
a  set  of  habitat  photographs. 

Allotype.— Female.  Same  data  as  holotype. 

Paratypes.-  -Four  paratypes  each  to  the  following  individuals:  Mr.  V.  G.  Clifford, 
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Graham,  Washington;  Mr.  D.  R.  Frechin,  Seattle,  Washington;  Mr.  W.  Johnson,  Min¬ 
neapolis,  Minnesota.  Two  paratypes  each  to  the  following  institutions  and  individ¬ 
uals:  National  Museum  of  Natural  History,  Washington,  DC;  University  of  Idaho, 
Moscow,  Idaho;  Washington  State  University,  Pullman,  Washington;  Dr.  F.  M.  Beer, 
Corvallis,  Oregon;  Mr.  Russell  Biggam,  Moscow,  Idaho;  and  Mr.  R.  L.  Huber,  St. 
Paul,  Minnesota.  The  remaining  11  paratypes  as  well  as  5  larvae  are  in  my  personal 
collection. 

Etymology.— I  dedicate  this  subspecies  to  Mr.  Donald  R.  Frechin,  Seattle,  Wash¬ 
ington. 

Description.— Head:  Labrum  yellowish-white  with  median  portion  of  anterior 
margin  black,  single  row  of  subapical  setae,  unidentate;  antennal  scape  cupreous- 
tinged  metallic  green,  glabrous  except  for  four  subapical  sensory  setae;  clypeus  and 
genae  glabrous;  frons  and  vertex  sparsely  setose.  Thorax :  Pronotum  setose  later¬ 
ally  and  on  posterior  and  anterior  part  of  disc  except  at  midline,  sculpture  finely 
vermiculate;  propleuron,  proepimeron,  procoxa,  mesepimeron,  mesepisternum,  meso- 
coxa,  and  anterolateral  portion  of  metasternum  with  dense,  erect,  long  setae;  meta¬ 
coxa  sparsely  anteriorly  setose;  prosternum,  mesosternum,  and  remainder  of  meta¬ 
sternum  and  metacoxa  glabrous.  Abdomen :  venter  covered  with  semidecumbent 
setae,  densest  laterally,  median  portion  of  two  posteriormost  sternites  glabrous. 
Elytron :  Male,  gradually  wider  from  base  toward  apex,  widest  part  at  apical  fifth; 
female,  gradually  wider  from  base  to  apical  third,  then  nearly  parallel  to  apical 
fifth  and  rapidly  tapered  to  apex;  both  sexes  with  small  sutural  spines,  fine,  blunt 
microserrae,  and  submarginal  apical  setae;  sculpture  consisting  of  shallow  punc- 
tae,  with  sparsely-occurring  punctal  confluence,  interpunctal  area  finely  micro- 
punctate  resulting  in  dull  lustre;  maculation  as  in  Fig.  2.  Color:  head  and  margins  of 
pronotum  metallic  green  with  blue-violet  reflections  and  cupreous  concentrated 
along  midline  of  frons,  vertex,  occiput,  and  medial  margins  of  eyes  and  anterior  and 
posterior  pronotal  margins;  discal  callosities  of  pronotum  cupreous  becoming 
brassy  laterally;  genae  and  entire  venter  metallic  blue-green  with  violet  reflec¬ 
tions;  propleuron  brassy -cupreous,  becoming  green  anteriorly  and  posteriorly;  ely- 
tral  punctae  dark  blue-violet  margined  with  green,  interpunctal  area  cupreous  (dif¬ 
ferences  in  breadth  of  green  of  punctal  margins  resulting  in  brown  to  green  tone  of 
elytra:  broad  green  margin  producing  predominantly  green  elytra,  reduced  green 
and  expanded  cupreous  producing  predominantly  brown  elytra);  elytral  suture 
metallic  cupreous;  legs  metallic  green  with  cupreous  and  brassy  reflections, 
strongest  on  tibiae. 

Comparisons  with  C.  b.  bellissima.— Discriminant  analysis  showed  that 
variables  6,  4,  2,  and  3,  in  that  order,  with  F-values  of  2.0  or  greater,  are  the 
most  discriminating  in  distinguishing  males  of  the  two  subspecies,  and  6,  5, 
and  1,  with  F-values  of  2.0  or  greater,  for  females.  The  discriminant  analysis 
resulted  in  89.7%  of  the  males  and  90.7%  of  the  females  being  assigned  to  the 
proper  subspecies. 

Application  of  the  97%  rule  of  Amadon  (1949)  to  variable  6  reveals  that 
97%  of  both  sexes  of  frechini  are  separable  from  97%  of  bellissima  based  on 
this  variable. 

Maser  (1973:73)  outlined  color  variation  in  C.  b.  bellissima.  Cazier 
(1939:28)  reported  black  individuals.  Maser  mentioned  no  black  specimens 
and  I  have  not  seen  a  single  black  individual  or  even  one  that  is  dark  brown 
in  over  200  examined  from  several  museum  collections.  If  black  individ¬ 
uals  do  indeed  exist,  they  must  be  rare.  Maser  stated  that  specimens  from 
the  southern  portion  of  the  subspecies’  range  averaged  greater  numbers  with 
green  suffusion  on  the  head  and  pronotum,  although  such  variants  did  not 
dominate  the  population.  Table  2  presents  a  summary  of  color  variation  of 
small  series  from  three  localities.  The  results  show  that  of  the  19  frechini 
(sexes  pooled)  21.1%  are  completely  bronzy-brown  dorsally,  42.1%  have 


TABLE  1.  Localities  and  statistics  of  C.  bellissima  measured.  See  text  for  identifications  of  localities  and  characters  here  referred  to 
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green  suffusion  on  the  head  and  pronotum,  and  36.8%  are  uniformly  green 
or  blue-green  dorsally.  Of  the  27  bellissima  (sexes  pooled),  the  same  pro¬ 
portions  are  respectively:  18.5,  7.4,  and  70.4%,  with  3.7%  uniformly  blue 
dorsally.  These  data  show  that  there  is  a  higher  proportion  of  brown  individ¬ 
uals  oifrechini  than  bellissima. 


Habitat  Description 

Maser  (1973)  described  habitat  characteristics  of  C.  b.  bellissima.  C.  b. 
frechini  also  inhabits  foredune  saddles  and  deflation  plains  (terminology 
of  Wiedemann  et  al.  1969).  Maser  stated  that  much  of  the  dune  area  of  the 
Oregon  coast  has  been  stabilized  by  introduction  of  binding  vegetation,  par¬ 
ticularly  European  beach  grass,  Ammophila  arenaria  (Linnaeus).  The 
Mukkah  Bay  deflation  plains  have  either  not  been  so  extensively  planted 
or  the  binding  vegetation  has  as  yet  only  covered  the  inland  edges.  The  dune 
saddles  where  the  beetles  are  most  abundant  are  devoid  of  vegetation,  and 
beetles  are  found  only  around  the  edges  of  the  deflation  plain  where  there 
is  sparse  growth  of  Agoseris,  Fragaria,  Poa,  and  Polygonum.  I  saw  one 
beetle  on  the  beach  strand  line  under  seaweed. 

To  Maser’s  data  on  activity  time  I  add  the  following  information.  On 
13-IX-1977, 1  began  my  observations  at  0950  PDT:  air  temperature,  16.7°  C., 
1  m.  above  ground  surface.  I  saw  the  first  beetles  at  1020:  air  temperature, 
20.0°  C.;  dry  sand  surface  temperature,  24.4°  C.  By  1200,  the  beetles  were 
abundant,  perhaps  50/  100  m.2.  Saddle  temperatures  were  higher  than  am¬ 
bient  air  temperature  because  of  heat  radiation  from  the  sand  and  blockage 
of  ocean  breezes  by  the  dunes:  1200  hrs.  air  temperature,  24.4°  C.;  sand  sur¬ 
face  temperature  in  saddle,  28.9°  C. 

I  collected  three  2nd-instar  larvae  (L2)  10-IX-1976  and  one  L2  and  one 
L3  13-IX-1977  on  a  4X3X1  m.  sand  mound  (both  collections  from  the  same 
mound)  with  a  sparse  growth  of  Ammophila  and  Fragaria.  In  1977,  I  found 
8  burrows  on  this  mound.  Burrow  diameters  suggested  5  LL2  and  three  LL3. 
Larvae  were  found  down  to  a  depth  of  20  cm.;  one  excavated  in  1976  was  at 
a  depth  of  12.7  cm.  Sand  was  wet  below  a  depth  of  7.6  cm.  in  1976  and  6.0  cm. 
in  1977. 

Other  dune  inhabitants  were  immature  wolf  spiders  ( Pardosa  sp.),  one  of 
which  I  saw  enter  a  tiger  beetle  larval  burrow,  amphipods,  adult  Nebria 
diversa  (Carabidae),  adult  Cafius  sp.  (Staphylinidae),  adult  Eleodes  sca- 
brosa  (Tenebrionidae),  teneral  adult  Helcomyza  mirabilis  (Diptera:  Hel- 
comyzidae),  and  Lasius  niger  (Formicidae)  including  not-yet-volant  alates. 
Various  stages  of  any  of  these  invertebrates  could  presumably  serve  as  food 
for  the  beetles  and  their  larvae,  although  I  never  actually  observed  feed¬ 
ing.  A  few  Cicindela  oregona  were  present  in  the  more  vegetated  portions 
of  the  deflation  plain  where  there  was  more  humus. 

A  note  on  the  locality  name:  although  the  locality  is  part  of  the  Makah 
Indian  Reservation,  the  correct  spelling  for  the  name  of  the  bay  is  Mukkah. 

Other  Localities 

Dr.  D.  L.  Pearson  collected  specimens  WA.  Clallam  Co.,  Neah  Bay. 
The  beach  within  the  corporate  limits  of  Neah  Bay  has  dunes  along  the 
southern  margin,  but  the  entire  beach  is  only  about  100  m.  wide  (north  to 
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south)  and  has  been  extensively  disturbed  by  human  activities.  I  visited 
dunes  near  the  town  of  Clallam  Bay,  27  km.  east  of  Neah  Bay,  but  these 
were  gravelly  and  supported  only  Cicindela  oregona.  There  is  no  other 
dune  development  either  along  the  Straits  of  Juan  de  Fuca,  the  southwest¬ 
ern  shore  of  Vancouver  Island,  or  along  the  Pacific  shore  between  Mukkah 
Bay  and  Moclips.  Apparently,  then,  C.  b.  frechini  is  geographically  re¬ 
stricted  to  the  vicinity  of  Mukkah  Bay  and  Neah  Bay. 

Geological  History 

Knowledge  of  the  historical  geology  of  the  west  coast  of  the  Olympic 
Peninsula  is  adequate  in  determining  the  earliest  possible  time  when  the 
ancestral  stock  of  C.  b.  frechini  might  have  first  occupied  its  present  range. 
Habitat  along  the  coast  is  now  suitable  for  C.  bellissima  only  in  the>  vicin¬ 
ity  of  Cape  Flattery,  Clallam  County,  and  south  from  Moclips,  Grays 
Harbor  County.  The  remaining  coastline,  a  distance  of  about  120  km.,  con¬ 
sists  of  forested  terraces,  steep  cliffs,  and  headlands.  Heusser  (1972)  stated 
that  the  portion  between  the  Queets  and  Hoh  Rivers,  now  a  sea  cliff,  about 
midway  between  Cape  Flattery  and  Moclips,  was  an  alluvial  plain  whose 
present  stratigraphy  suggests  the  presence  of  foredunes  and  deflation  plains 
that  at  the  close  of  the  Pleistocene  may  have  supported  populations  of  C. 
bellissima. 

The  Juan  de  Fuca  lobe  of  the  Cordilleran  ice  sheet  completely  covered 
the  northern  and  northwestern  portions  of  the  Olympic  Peninsula,  to  a 
depth  of  600-815  m.  20  km.  southeast  of  Cape  Flattery  (Heusser  1973a),  and 
extended  south  along  the  coast  to  a  point  2.4  km.  south  of  Ruby  Beach  at 
the  mouth  of  the  Soleduck  River,  43  km.  south  of  Cape  Flattery.  Presence 
of  the  ice  sheet  meant  that  habitat  for  C.  bellissima  was  unavailable  within 
about  40  km.  of  Cape  Flattery.  Wastage  of  the  Juan  de  Fuca  lobe  at  its 
terminus  began  before  about  14,460  years  before  present  (yBP),  the  last  rem¬ 
nants  disappearing  by  9,380+180  yBP  (Heusser  1973a).  Recession  of  the  ex¬ 
tensive  lobes  from  the  Olympic  Mountains  ice  cap  that  filled  the  coastal 
river  valleys  began  before  15,600  yBp,  and  the  last  remnants  of  the  Boga- 
chiel  glacier  had  disappeared  by  6,500  yBP  (Heusser  1973b). 

Determination  of  July  isotherms  based  on  palynological  studies  show 
that  temperatures  may  have  been  too  cold  for  C.  bellissima  even  in  non- 
glaciated  areas  of  the  northwestern  Olympic  Peninsula  at  the  time  of  ice 
sheet  recession.  A  cautionary  note:  temperature  reconstructions  are  based 
on  comparisons  with  modern  plant  assemblages  which  may  not  always  be 
completely  analogous  to  Pleistocene  assemblages.  I  calculated  July  iso¬ 
therms  for  Quillayute,  south-southeast  of  Cape  Flattery,  and  for  Astoria 
and  Gold  Beach,  Oregon,  the  latter  being  localities  inhabited  by  C.  b.  bel¬ 
lissima,  using  climatological  data  for  1970-1974.  Mean  July  isotherms  for 
the  three  stations  are  not  different  at  the  95%  level  of  significance  and  av¬ 
erage  15.2°  C.  Heusser  (1973a)  stated  that  July  isotherms  on  the  newly  de- 
glaciated  area  were:  c.  12°  C.  at  14,000  yBP;  14°  C.  at  11-13,000  yBP;  and 
12°  C.  at  10-11,000  yBP.  During  Hypsithermal  time  (3-7,000  yBP)  the  iso¬ 
therm  was  17°  C.,  with  annual  precipitation  only  760  mm,  compared  with 
2-3,000  mm  at  present.  Adult  C.  bellissima  are  active  mainly  from  April  to 
mid- June  and  again  after  August.  Some  senescent  and  teneral  adults  are 
present  in  July,  but  this  is  not  the  optimal  activity  period.  Early  post¬ 
glacial  July  isotherms  as  given  by  Heusser  (1973a)  are  equivalent  to  present 
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day  late-May  temperatures.  Temperature  depression  of  3°  C.  would  result, 
during  early  Postglacial  time,  in  a  spring  emergence  isotherm  of  4°  C. 
(presently  7.3°  C.)  and  10-12°  C.  (13.3-15.2°  C.  at  present)  for  August-Sep- 
tember  activity. 

I  conclude  that  temperatures  were  too  low  in  late  Glacial  and  early 
Postglacial  times  for  C.  bellissima  on  the  northwestern  Olympic  Penin¬ 
sula.  Ancestral  stock  of  C.  b.  frechini  perhaps  did  not  arrive  there  until  the 
Hypsithermal,  possibly  arriving  from  then  available  habitat  between  the 
Queets  and  Hoh  River  mouths. 

A  Plea  for  Conservation 

At  a  time  when  human  activities  are  making  inroads  on  natural  habitats, 
attention  is  being  paid  to  the  well-being  of  wildlife.  Habitat  destruction 
in  general  and  collectors  exert  pressure  on  insect  populations;  as  an  ex¬ 
ample,  I  know  of  at  least  two  cases  in  the  western  United  States  where  en¬ 
demic  tiger  beetle  species  or  subspecies  have  been  nearly  exterminated  by 
overcollecting. 

C.  b.  frechini  is  abundant  at  the  type  locality  which  is,  in  turn,  of  ex¬ 
tremely  limited  extent.  Excessive  collecting,  particularly  in  the  late  sum¬ 
mer  or  early  spring,  before  the  beetles  have  oviposited,  could  decimate  the 
population,  or,  worse,  exterminate  it.  I  do  not  plan  to  collect  more  speci¬ 
mens  from  the  locality  and  I  request  that  other  collectors  limit  their 
sampling  as  well. 
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POPULATION  BUILD-UP  OF  TWO  INTRODUCED 
CONODERUS  ELATERID  SPECIES  IN  CALIFORNIA 
(COLEOPTERA:  ELATERIDAE) 

M.  W.  Stone1,  131  Sir  Damas  Dr.,  Riverside,  CA  92507 
and  J.  Wilcox1,  7551  Vista  Del  Sol,  Anaheim,  CA  92807 

Abstract 

Black  light  catches  of  adults  of  the  introduced  elaterids  Conoderus 
exsul  Sharp  and  Conoderus  falli  Lane,  at  Riverside  and  Olive,  California, 
increased  markedly  when  the  method  of  hand  collecting  adults  in  1975-76 
from  a  canvas  placed  below  a  BL  was  replaced  by  a  regulation  survey  type 
BL  trap.  The  latter  trap  collected  a  total  of  12,642  C.  exsul  adults  at  the 
two  locations  in  1977-78.  At  Riverside  in  the  same  period,  4,585  C.  falli 
adults  were  trapped.  These  catches  indicate  that  both  species  have  found 
food,  soils,  and  climate  favorable  for  survival. 


The  sugarcane  wireworm  Conoderus  exsul  (Sharp),  intercepted  at  Ala¬ 
meda,  California  in  1937,  is  present  in  14  counties  in  California.  The  south¬ 
ern  potato  wireworm  Conoderus  falli  Lane,  originally  recovered  in  1963 
near  Palm  Springs,  is  present  in  4  counties  (Stone  1975,  1976  a  and  b). 

Information  on  the  increase  in  adult  abundance  of  these  species  at  River¬ 
side  was  obtained  in  1977-78  by  making  daily  collections  from  a  15  W 
fluorescent  black  survey  type  light  trap  located  adjacent  to  an  open  field 
containing  sandy  loam  soil  and  which  is  disced  at  intervals  to  control 
weeds.  A  similar  trap  used  at  Olive,  about  30  miles  west  of  Riverside,  was 
located  in  an  avocado  grove  on  a  hillside  where  the  soil  was  of  coarse  tex¬ 
ture,  not  overly  moist,  and  unfavorable  for  wireworm  survival.  Prior  to 
the  employment  of  the  above  traps,  in  1976-76  C.  exsul  adults  were  hand 
collected  from  a  canvas  suspended  below  a  15  W  BL.  At  Olive  annual 
adult  catches  in  this  type  trap  totalled  1241  and  1564,  as  compared  to  3675 
and  3724  adults  collected  in  the  survey  type  trap  in  1977-78  (table  1).  The 
same  situation  prevailed  in  Riverside.  Annual  catches  of  212  and  219  C. 
exsul  adults  were  obtained  in  1975-76,  as  compared  to  3100  and  2143  adults 
in  1977-78. 

The  smaller  catches  in  the  earlier  years  indicated  that  either  the  hand 
collection  method  was  inferior  or  the  species  had  not  become  too  well  es¬ 
tablished. 

At  Olive,  64%  of  the  C.  exsul  adults  were  collected  during  July  and 
August,  these  generally  being  the  hottest  months  of  the  year.  During  the 
two  years  first  and  last  adults  were  collected  on  May  12,  1978  and  on  No¬ 
vember  26,  1977. 

At  Riverside,  larger  than  normal  catches  of  C.  exsul  adults  were  ob¬ 
tained  when  daily  temperatures  exceeded  100°  F.  and  when  temperatures 
between  7  and  10  p.m.  remained  between  70  and  75°  F.  Very  few  or  no  adults 
were  recovered  when  evening  temperatures  dropped  to  60°  F.  or  below.  The 
combined  monthly  totals  show  that  adult  catches  were  greater  in  July- 
August.  Of  the  total  catch  59%  were  collected  in  this  period.  Beetles  were 
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Fig.  2.  Monthly  catches  of  Conoderus  falli  adults  at  black  light.  River¬ 
side,  California.  1977-78. 
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Table  1.  Monthly  and  yearly  totals  of  Conoderus  exsul  and  C.  falli  adults  col¬ 
lected  in  black  light  traps,  Riverside  and  Olive,  CA. 


C.  exsul :  Riverside 


• 

May  : 

June  : 

July  : 

Aug.  : 

Sept.  : 

Oct. 

:  Nov.  : 

Total 

1977 

:  13  : 

313  : 

899 

:  1124 

:  370 

:  381 

:  0  : 

3100 

1978 

:  67  : 

529  : 

625 

:  459 

:  341 

:  120 

:  2  : 

2143 

Total: 

80 

:  842 

:  1524 

:  1583 

:  711 

:  501 

:  2  : 

5243 

C.  exsul.  Olive 

1977  :  3  : 

179  : 

1106 

:  1788 

:  409 

:  167 

:  23  : 

3675 

1978 

:  117  : 

997  : 

1158 

:  700 

:  649 

:  97 

:  6  : 

3724 

Total: 

120  : 

1176  : 

2264  : 

2488 

1058 

:  264 

:  29  : 

7399 

C.  falli: 
1977 

Riverside 
:  54  : 

196  : 

588 

:  602 

:  339 

:  510 

:  6  : 

2295 

1978 

:  413  : 

234  : 

588 

:  334 

:  507 

:  214 

:  0  : 

2290 

Total: 

467  : 

430  : 

1176  : 

936  : 

846 

:  724 

:  6  : 

4585 

collected  as  early  as  May  8,  1978  and  as  late  as  November  27,  1977.  The 
percent  of  total  monthly  catch  each  year  at  the  two  locations  are  shown 
graphically  in  Fig.  1. 

It  is  of  interest  that  no  C.  falli  adults  were  trapped  at  the  Olive  location 
despite  its  presence  in  other  areas  of  Orange  county.  At  Riverside  hand  col¬ 
lections  of  C.  falli  adults  at  a  black  light  in  the  4  year  period  1973-76  in¬ 
volved  only  1,579  beetles.  The  regulation  survey  type  trap  used  in  1977- 
78  collected  a  total  of  2295  and  2290  adults,  in  numbers  sufficient  to  indi¬ 
cate  that  food,  soil,  and  climate  were  favorable  for  larval  development 
(Table  1,  Fig.  2).  In  these  studies  beetle  activity  commenced  as  early  as 
April  30  in  1976  and  terminated  as  late  as  October  28  in  1978.  The  majority 
(65%)  of  the  beetles  were  trapped  in  the  months  July  to  September. 

Other  elaterids  common  in  the  trapping  area  were  also  collected  but  in 
lesser  numbers.  These  were  Aeolus  livens  (LeC.)  and  Melanotus  longulus 
(LeC.). 
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MORE  LECTOTYPE  DESIGNATIONS  IN  THE  MANNERHEIM 
COLLECTION  OF  BUPRESTIDAE  (COLEOPTERA)1 

G.  H.  Nelson2 

Professor  of  Anatomy,  College  of  Osteopathic  Medicine  of  the  Pacific 
309  Pomona  Mall  East,  Pomona,  CA  91766 

Abstract 

Lectotypes  are  designated  for  Psiloptera  variabilis  Mannerheim,  Buprestis  man- 
nerheimii  Mannerheim  and  Agrilus  flavolineatus  Mannerheim  from  the  Universitetets 
Zoologiska  Museum,  Helsingfors,  Finland. 


After  the  lectotypes  of  western  hemisphere  Buprestidae  from  the  Mannerheim 
collection  (Nelson  1976)  were  returned  to  the  Universitetets  Zoologiska  Museum, 
Helsingfors,  Finland,  Dr.  H.  Silfverberg  sent  3  more  and  indicated  that  they  com¬ 
plete  the  new  world  types  in  that  collection.  A  lectotype  label  has  been  attached 
to  each.  The  hash  mark  (/)  separates  data  on  individual  labels  with  my  notations  in 
parentheses.  Abbreviations  (h)  =  handwritten  and  (p)  =  printed. 

Psiloptera  variabilis  Mannerheim,  1837:47.  3  labels:  male  sign  (h)/Eschsch.  (p)/ 
Rio  de  la  Plata  (h)/. 

Buprestis  mannerheimii  Mannerheim,  1837:66.  3  labels:  male  sign  (h)/Jaeger. 
(p)/  St.  Domingo  (h)/.  (Left  metatibia  missing.  This  is  the  specimen  in  the  original 
description  referred  to  as  var.  b). 

Agrilus  flavolineatus  Mannerheim,  1837:110.  2  labels:  LeConte  (h)/  Amer.  bor. 
(h)/.  (Lectotype  is  a  female). 
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WATER  BEETLE  RECORDS  FROM  THE  VICINITY 
OF  ITHACA,  NEW  YORK 
(■ COLEOPTERA :  DYTISCIDAE) 

George  Swenson 


Ithaca  College,  Ithaca,  NY  14850 


The  following  are  records  of  collections  from  the  past  ten  years  in  the  central 

New  York  region  within  a  radius  of  sixty  kilometers  from  Ithaca.  Keys  by  Barman 

(1972),  Fall  (1922,  1923),  Hilsenhoff  (1975),  Larson  (1975),  Michael  and  Matta  (1977), 

and  Young  (1954, 1956,  1963,  1967)  were  used  in  making  many  of  the  determinations. 

1.  Laccophilus  m.  maculosus  Say— Widespread. 

2.  Laccophilus  biguttatus  Kirby— One  specimen  was  collected  from  a  small,  almost 
isolated,  arm  of  a  large  pond  near  a  wooded  area  on  the  farm  of  Dorothea  Voor- 
hees,  about  one  mile  from  Lodi,  New  York. 

3.  Laccophilus  proximus  Say— Even  though  I  collected  only  one  specimen,  I  noted 
in  Barman  (1972)  that  it  is  not  rare  here. 

4.  Celina  sp.— Previously  (Swenson  1977)  reported  as  Celina  angustata  Aube;  speci¬ 
mens  were  sent  to  Young,  who  is  including  some  of  them  in  a  new  species  he  is 
describing. 

5.  Hydrovatus  p.  pustulatus  Melsheimer— Widespread  and  common.  Determined  by 
Young. 

6.  Desmopachria  convexa  (Aube)— Widespread. 

7.  Liodessus  affinis  (Say)— Widespread. 

8.  Uvarus  sp.— Young  (1978)  indicates  that  these  specimens  of  the  genus  are  generally 
named  U.  granarius,  but  that  the  genus  is  in  need  of  revision.  Widespread. 

9.  Hygrotus  impressopunctatus  Schaller— Widespread. 

10.  Hygrotus  nubilus  (LeConte)— Widespread. 

11.  Hygrotus  sayi  Balfour-Browne— Widespread. 

12.  Hygrotus  turbidus  (LeConte)— Uncommon  in  my  collection. 

13.  Hygrotus  laccophilinus  (LeConte)— Uncommon. 

14.  Hydroporus  superioris  (Balfour-Browne)— Uncommon.  Professor  Matta  made 
only  a  tentative  determination. 

15.  Hydroporus  vitiosus  LeConte— A  few  specimens  collected  near  a  pond  five  miles 
north  of  Ithaca  on  the  west  side  of  the  lake.  Determined  by  Matta. 

16.  Hydroporus  undulatus  Say— Widespread. 

17.  Hydroporus  mellitis  LeConte— The  one  specimen  collected  was  sent  to  Professor 
Young  for  determination.  It  was  found  in  Bool’s  Backwater,  near  Cornell  Uni¬ 
versity,  a  woodland  site  with  slowly  flowing  water. 

18.  Hydroporus  oppositus  Say— Widespread. 

19.  Hydroporus  striatopunctatus  Melsheimer— Uncommon  in  my  collection. 

20.  Hydroporus  lynceus  Sharp— Uncommon.  Determined  by  Matta. 

21.  Hydroporus  solitarius  Sharp— Widespread.  Determined  by  Matta. 

22.  Hydroporus  filiolus  Fall— One  male  was  found  at  the  Lodi,  New  York  site.  Deter¬ 
mined  by  Matta. 

23.  Hydroporus  fuscipennis  Schaum— Widespread. 

24.  Hydroporus  rufilabris  Sharp— Uncommon.  Determined  by  Matta. 

25.  Hydroporus  dichrous  Melsheimer— Uncommon. 

26.  Hydroporus  tenebrosus  LeConte— Common. 

27.  Hydroporus  niger  Say— Common. 

28.  Deronectes  griseostriatus  DeGeer— Widespread. 

29.  Agabus  ambiguus  Say— Widespread. 

30.  Agabus  anthracinus  Mannerheim— Uncommon. 
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31.  Agabus  bif arius  Kirby— One  specimen  was  collected  at  Ringwood  Preserve.  De¬ 
termined  by  Larson. 

32.  Agabus  disintegratus  Crotch— Widespread. 

33.  Agabus  erichsoni  G  &  H— One  specimen  was  collected  at  the  Lodi,  New  York  site. 
Determined  by  Larson. 

34.  Agabus  gagates  Aube— Widespread. 

35.  Agabus  obtusatus  Say— One  specimen  was  collected  at  Ringwood.  Determined  by 
Larson. 

36.  Agabus  punctulatus  Aube— One  specimen  was  collected  at  the  Lodi,  New  York 
site.  Determined  by  Larson. 

37.  Agabus  semivittatus  LeConte— Common. 

38.  Agabus  s.  seriatus  (Say)— Common. 

39.  Agabus  subfuscatus  Sharp— One  specimen  was  collected  at  the  Lodi,  New  York 
site.  Determined  by  Larson. 

40.  Ilybius  biguttulus  (Germar)— Widespread. 

41.  Ilybius  ignarus  LeConte— One  specimen  was  collected  at  the  Ringwood  site.  De¬ 
termined  by  Larson. 

42.  Copelatus  glyphicus  (Say)— Widespread. 

43.  Coptotomus  i.  interrogatus  (Fabricius)— Widespread. 

44.  Rhantus  binotatus  (Harris)— Widespread. 

45.  Rhantus  consimilis  LeConte— Several  dozen  specimens  collected  only  at  the 
Lodi,  New  York  site. 

46.  Colymbetes  sculptilis  Harris— Widespread. 

47.  Dytiscus  fasciventris  Say— Widespread;  few  collected. 

48.  Dytiscus  hybridus  Aube— Widespread;  few  collected. 

49.  Dytiscus  verticalis  Say— Widespread;  most  numerous  Dytiscus  species  in  the  col¬ 
lection. 

50.  Dytiscus  cordieri  Aube— Less  abundant  than  other  Dytiscus  species. 

51.  Dytiscus  harrisii  Kirby— Less  abundant  than  other  Dytiscus  species.  Dytiscus  de¬ 
terminations  were  verified  by  R.  E.  Roughley. 

52.  Acilius  semisulcatus  Aube— Widespread  and  common. 

53.  Acilius  mediatus  (Say)— Uncommon. 

54.  Acilius  sylvanus  Hilsenhoff— Uncommon. 

55.  Graphoderus  liberus  (Say)— Uncommon  in  the  collection. 

56.  Graphoderus  fascicollis  Harris— About  two  dozen  specimens  were  collected  dur¬ 
ing  the  summer  of  1978  and  only  at  the  Lodi,  New  York  site.  Determination  by 
Larson. 

57.  Hydaticus  (Guignotites)  bimarginatus  (Say)— Uncommon;  determination  veri¬ 
fied  by  R.  E.  Roughley. 

58.  Hydaticus  (Hydaticus)  modestus  Sharp— One  faintly  vittate  specimen  was  col¬ 
lected  at  the  Ithaca  College  pond  and  one  strongly  vittate  specimen  was  col¬ 
lected  at  the  Lodi,  New  York  site.  Determinations  were  verified  by  R.  E.  Rough- 
ley. 

59.  Thermonectus  basillaris  (Harris)— One  specimen  was  collected  at  the  Ithaca 
College  pond  site. 

60.  Cybister  f.  fimbriolatus  (Say)— One  female  specimen  was  collected  in  a  minnow 
trap  and  one  male  was  collected  by  hand  net  at  the  Ithaca  College  pond  site. 
Determination  to  subspecies  by  Young. 
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A  NEW  NAME  AND  DISTRIBUTION  RECORDS  FOR  AGRILUS 

(COLEOPTERA,  BUPRESTIDAE) 

Henry  A.  Hespenheide 

Department  of  Biology,  University  of  California,  Los  Angejes,  CA  90024 


Examination  of  types  of  New  World  species  of  the  Agrilinae  in  the  Gory  collec¬ 
tion  in  Paris  has  revealed  a  number  of  necessary  nomenclatural  changes  (Hespen¬ 
heide  1979,  Coleop.  Bull.  33:105-120).  This  note  presents  another  of  these  as  well  as 
new  distributional  records  for  other  North  American  Agrilus  in  the  collections  of 
Henry  F.  and  Anne  T.  Howden,  Ottawa,  Canada  (HAHC),  and  the  author  (HHCC). 
Specimens  were  also  kindly  lent  by  the  U.S.  National  Museum  (USNM)  and  the  fol¬ 
lowing  individuals:  G.  H.  Nelson  (GHNC),  R.  L.  Turnbow  (RLTC),  and  S.  G.  Wellso 
(SGWC).  Study  of  the  Gory  types  was  made  possible  by  NSF  Grant  DEB  76-10109. 

Agrilus  ruficollis  (F.)  1787,  Mant.  Ins.  1:184.  Synonym:  A.  cupricollis  Gory,  1841, 
Monogr.  Bupr.  Suppl.  4:240,  New  Synonymy.  Examination  of  the  male  type  of 
cupricollis  and  dissection  of  the  genitalia  suggested  that  the  name  referred  to  the 
common  ruficollis.  A  male  specimen  of  ruficollis  collected  by  me  in  North  Caro¬ 
lina  was  sent  to  Dr.  A.  Descarpen tries  and  confirmed  to  be  identical  with  the  type  of 
cupricollis.  The  distinctive  species  that  has  come  to  be  known  as  A.  cupricollis  there¬ 
fore  requires  a  new  name,  as  follows: 

Agrilus  rubroniger  Hespenheide,  New  Name  for  A.  cupricollis  Fisher,  1928,  U.S. 
Nat.  Mus.  Bull.  128:42,  not  Gory.  Fisher  based  his  determination  of  this  species  as 
cupricollis  on  that  of  Horn  and  did  not  see  Gory’s  type.  His  discussion  of  the  use 
of  the  name  points  out  a  still  earlier  confusion  of  the  species  with  A.  arcuatus 
(Say).  Fisher’s  description  and  characterization  of  this  species  are  excellent  and  need 
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not  be  reproduced  here.  Although  he  states  that  his  descriptions  of  the  male  and 
female  are  from  material  collected  at  Capron,  Florida,  both  specimens  in  the  U.S. 
National  Museum  with  that  label  are  females.  A  male  with  the  genitalia  dissected 
out  is  labelled  only  “Florida”  and  is  apparently  the  basis  of  Fisher’s  description  of 
that  sex.  Not  all  of  the  material  seen  by  Fisher  is  presently  in  the  U.S.  National 
Museum,  specifically  the  specimens  indicated  as  being  in  the  Blatchley,  Dury,  Horn, 
and  Leng  collections.  In  addition  to  the  material  cited  by  Fisher  and  seen  by  me, 
several  recent  collections  of  this  species  (Wellso  1973.  Coleop.  Bull.  27:167)  are 
included  in  the  type  material  of  rubroniger  as  follows:  Holotype  male :  “Fla.,” 
without  definite  locality,  collector  or  date  (USNM).  Allotype  female:  Florida, 
Capron,  8.iv,  Hubbard  &  Swartz  (USNM).  Paratypes:  Florida:  Enterprise,  Schffr. 
(2);  Coronado,  26.iv,  Kaeber  Coll. (2);  Tampa,  13.iv,  Hubbard  &  Schwartz  (1);  Dun¬ 
edin,  6.iv.l920  (2),  16.ii.1913  (1),  W.  S.  Blatchley.  Georgia:  Emanuel  Co.,  2.5  mi  SE 
Kite,  29.iv.1976,  R.  Turnbow  (2).  Texas:  Brazos  Co.,  College  Station,  7.iv.l963  (2), 
18.iv.1964  (1),  29.iv.1964  (1),  24.iv.1973  (1),  S.  G.  Wellso;  6.iv.l963,  W.  L.  Sterling 
(1).  Paratypes  in  the  following  collections:  GHNC,  HHCC,  RLTC,  SGWC,  USNM. 
The  specimens  collected  by  Turnbow  in  Georgia  were  on  Quercus  laevis  Walter. 

Agrilus  arcuatus  fulgens  LeConte.  Four  specimens,  North  Carolina:  W’ake  Co., 
Wake  Forest,  4,5.vi.l965,  13.vi.1966,  H.  A.  Hespenheide,  on  Corylus  americana 
(HHCC).  New  State  Record. 

Agrilus  bilineatus  carpini  Knull.  One  female,  Canada,  Quebec:  Gatineau  Co., 

20. vii.1977,  H.  &  A.  Howden  (HAHC).  New  Canadian  Record. 

Agrilus  crinicornis  Horn.  Canada:  Ontario:  one  male,  Ottawa,  23.  vi.1965;  one 
male,  Carleton  Co.,  Constance  Bay,  25. v.  1977.  Ling  &  Read  (HAHC).  Quebec:  one 
male,  Summit  King  Mt.,  Old  Chelsea,  1150',  ll.vi.1971,  H.  &  A.  Howden  (HAHC). 
New  Canadian  Records. 

Agrilus  defectus  LeConte.  One  male,  Canada,  Quebec:  Summit  King  Mt.,  Old 
Chelsea,  1150',  19.vi.1970,  H.  &  A.  Howden  (HAHC).  New  Canadian  Record. 

Agrilus  oblongus  Fisher.  One  female,  North  Carolina:  Wake  Co.,  Wake  Forest, 

21. V.1973,  H.  A.  Hespenheide  (HHCC).  New  State  Record. 

Agrilus  olentangyi  Champlain  &  Knull.  Two  specimens,  Tennessee:  Knoxville, 
7.V.1957,  H.  &  A.  Howden  (HHCC).  New  State  Record. 

Agrilus  olivaceoniger  Fisher.  New  Jersey:  Burlington  Co.,  ca  5  mi  NW  Chatsworth, 
2.vi.l966;  Atsion,  8.vii.l967,  H.  A.  Hespenheide,  on  Quercus  ilicifolia  (HHCC).  New 
State  Record. 

Agrilus  centralis  Horn.  One  female,  Utah:  Sunglow  Camp,  Bicknell,  11-12. viii. 
1968,  A.  T.  Howden  (HAHC).  New  State  Record. 


CONTENTS 


VOLUME  33,  NO.  4 


DECEMBER,  1979 


DERODONTIDAE:  Review  for  world 
by  J.  F.  Lawrence  &  T.  F.  Hlavac .  369-414 

CERAMBYCIDAE:  Colobothea  review 
by  E.  F.  Giesbert .  415-438 

BRUCHIDAE:  Callosobruchus  host  record 
by  J.  M.  Kingsolver .  438 

STAPHYLINIDAE:  Osorius  adaptations 

by  R.  L.  Smith,  G.  C.  Lanzaro,  &  K.  G.  Ross .  439-444 

CHRYSOMELIDAE:  Louisiana  Colaspis 
by  J.  B.  Chapin .  445-450 

CARABIDAE:  Arizona  Scaphinotus 

by  S.  McCleve .  451-454 

CARABIDAE:  Sound  production 

by  T.  G.  Forsythe .  454 

OEDEMERIDAE:  North  Dakota  wharf  borer 

by  E.  U.  Balsbaugh,  D.  D.  Kopp,  &  C.  Scholl .  455-458 

CERAMBYCIDAE:  New  Megacheuma  subspecies 
by  F.  T.  Hovore .  459-463 

SCARABAEIDAE:  Borrochrus,  new  name 

by  P.  G.  Allsopp .  464 

CICINDELIDAE:  New  Cicindela  subspecies 

by  S.  R.  Leffler .  465-472 

ELATERIDAE:  Introduced  Conoderus 
by  M.  W.  Stone  &  J.  Wilcox .  .  473-475 

BUPRESTIDAE:  Lectotype  designations 
by  G.  H.  Nelson .  476 

DYTISCIDAE:  New  York  records 
by  G.  Swenson .  477-479 

BUPRESTIDAE:  Agrilus  notes 

by  H.  Hespenheide .  479-480 

LITERATURE  NOTICES  &  REVIEWS 
P.  P.  Shubeck,  editor .  463 


NOTICES 


Notices  to  appear  on  this  page  are  a  free  service  to  members  and  subscribers. 
Such  copy  will  be  limited  to  the  back  page,  the  older  notices  being  moved  up 
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ILLUSTRATIONS:  Professional  illustrator  seeking  free-lance  work  in  Entomology;  M.Sc.  degree  in  entomologi¬ 
cal  illustration  and  experience  in  biological  and  graphics  illustration;  satisfaction  guaranteed.  Joseph  Luth, 
1209-B  E.  Florida  Ave.,  Apt.  #  23,  Urbana,  IL  61801 . 

SCARABAEOIDEA:  Studying  antillean  scarabs;  desire  loan/exchange  of  antillean  material,  mainly  His¬ 
paniola  F.  Chalumeau,  B  P  1 19,  97152  Pointe-a-Pitre,  Guadeloupe 

WANTED  FOR  PURCHASE:  Living  male  adults  of  Megasoma  elephas,  Dynastes  neptunes,  and/or  Dynastes 
hercules.  living  male  third  stage  larvae  of  Megasoma  elephas  and/or  Dynastes  neptunes.  I  have  permits 
If  others  are  available,  please  write.  Tom  Parker,  5009  Thorson  Rd.,  Rt.  #1,  Sun  Prairie,  Wl  53590. 

BEETLE  T-SHIRT  FOR  SALE:  Yellow  T-shirt  with  large  Goliathus  giganteus,  beetle  and  name  printed  in  black; 
50%  cotton  &  50%  polyester  Send  $5.50  with  size  (men's  S-M-L-XL)  to  Scientific  T-Shirt,  82  Shirley  Ave., 
Buffalo,  NY  14215  (NY  state  residents  add  sales  tax). 

EXCHANGE:  Wanted:  Scolytidae  and  Platypodidae  of  world,  especially  neotropical.  Offered:  Species  of  these 
families  from  southeastern  USA.  T.  H  Atkinson,  3103  McCarty  Hall,  Dept.  Ent.  &  Nemat.,  Univ.  Florida, 
Gainesville,  FL  3261 1. 

AVAILABLE  FREE:  Reprints  (D  R  Whitehead,  1972,  Classification,  phylogeny,  and  zoogeography  of  Schizo- 
genius  .  .;  1976,  Classification  and  evolution  of  Rhinochenus  .  .)  and  English  book  translation  (M  E  Ter- 
Minasyan,  1978,  Weevils  of  the  subfamily  Cleoninae  in  the  fauna  of  the  USSR,  Tribe  Lixmi)  D  R  White- 
head,  Systematic  Entomology  Laboratory,  c/o  National  Museum  of  Natural  History,  Washington,  D  C. 
20560 

WANTED:  Specimens  of  economic  insects  and  snails  (pinned  or  in  alcohol)  from  all  areas  of  the  world.  Can 
exchange  U.  S.  Coleoptera  or  possibly  make  special  arrangements  for  trade  on  any  orders  in  California. 
A.  J.  Gilbert,  Calif.  Dept,  of  Food  &  Agric.,  2550  Mariposa  St.,  Rm.  3083,  Fresno,  CA  93721. 

WANTED:  Silphidae,  particularly  North  American  Nicrophorus,  buy  or  exchange.  P.  Everson,  c/o  Dept,  of  En¬ 
tomology,  Univ.  of  Alberta,  Edmonton,  Alta  ,  Canada  T6G  2E3. 

WANTED:  Buy  or  exchange  Carabidae,  Scarabaeidae,  Cetoniinae,  Lucanidae,  Buprestidae,  and  Tenebrioni- 
dae  of  world.  Jorgen  Nielsen,  c/o  Lindell,  Fyrspannsgatan  63,  162  39  Vallingby,  Sweden. 

WANTED:  African  Cetoniinae  and  Cerambycidae,  South  American  Scarabaeidae,  and  world  Lucanidae.  Les 
Sielski,  P.  O.  Box  21,  Wheeler,  IN  46393. 

BOSTRICHIDAE:  Will  trade  North  American,  West  Indian,  and  other  bostrichids  for  same  from  anywhere. 
Charles  E.  Miller,  15A  Street  E-14,  Berwind  Estates,  Rio  Piedras,  Puerto  Rico  00924. 

INSECT  PINS:  All  types,  prompt  service.  Clair  Armin,  191  W.  Palm  Ave.,  Reedley,  CA  93654 

MICROVIALS:  Semitransparent  polyethylene  with  silicone  rubber  stoppers.  Two  sizes:  small  (4.5  mm  x  10.5  mm) 
$45/m;  large  (6  mm  x  10.5  mm)  $50/m,  plus  postage.  Arthropod  Specialties  Co.,  P.  O.  Box  1973,  Sac¬ 
ramento,  CA  95809. 

WANTED:  Coleoptera  (particularly  Scarabaeidae,  Cerambycidae,  Curculionidae),  especially  pristine  material 
from  Central  &  South  America,  Africa,  Indonesia,  etc.  P.  A.  Pitts,  P.  O.  Box  130,  Bloomfield,  CT  06002. 

WANTED:  Information  on  biogeography  of  Passalidae;  any  records  of  passalids  from  south  of  Victoria,  TX, 
west  of  Dallas,  Tulsa,  Topeka,  or  Omaha,  .and  north  of  Saginaw,  Ml  or  Buffalo,  NY;  also  any  records  from 
Wl,  MN,  ND,  SD,  VT,  NH,  Canada;  especially  any  records  from  Galapagos  Islands  and  from  states  border¬ 
ing  Mexico.  Jack  Schuster,  Aptdo.  Postal  82,  Univ.  del  Valle,  Guatemala,  Guatemala. 

INFORMATION  WANTED:  Would  appreciate  hearing  from  anyone  with  life  history  or  behavioral  (esp.  at 
dusk)  information  on  Coscinocephalus  cribrifrons  (Dynastinae:  Cyclocephalini).  Brett  C.  Ratcliffe, 
W436  Nebraska  Hall,  Univ.  of  Nebraska,  Lincoln,  NB  68588. 

WANTED:  Cucujidae  specimens  from  all  faunal  areas,  esp.  Old  and  New  World  tropics,  for  synoptic  col¬ 
lection  and  revisionary  studies.  Will  identify  to  nearest  possible  taxon  in  exchange  for  duplicates,  or 
trade  for  beetles  of  same  or  other  families.  M.  C.  Thomas,  c/o  R.  E.  Woodruff,  Florida  Collection  of 
Arthropods,  P.  O.  Box  1269,  Gainesville,  FL  32602. 

SALE:  Living  insects,  rhinoceros  beetles,  cerambycids,  scarabaeids,  other  well-preserved  beetles  and 
butterflies  from  Burma,  Thailand,  Borneo,  Laos,  Celebes,  Sumatra,  India,  Papua  New  Guinea.  The 
Global  Colosseum,  T.  Pagar  POB  11,  Singapore  9108. 

CATALOG:  Offering  about  4000  species  of  domestic  and  exotic  Coleoptera  and  Lepidoptera.  Complete 
Scientific.  Prospect  Biological,  P.O.  Box  307-CB,  Round  Lake,  IL  60073. 

WANTED:  Records  and/or  loans  of  adult  Cicindela  (Cicindelidae)  from  the  marine  shoreline  of  southern 
California,  from  San  Luis  Obispo/Santa  Clara  county  line  south  to  Mexican  border.  Ecological  records 
especially  welcome.  Chris  Nagano,  931  Centinela  Avenue,  Santa  Monica,  CA  90403. 

EXCHANGE  WANTED:  Scientific  literature  and/or  beetle  specimens.  Andrei  L.  Lobanov,  Laboratory  for 
Plant  Quarantine,  Orlikov  per.  I/ll,  Moscow  107139,  USSR. 

WANTED:  Coleopterists  Bulletin  1976,  Vol.  30,  No.  2,  to  complete  volume  for  binding.  Send  price  and  in¬ 
formation  to:  John  Z.  Trzaskos,  RD6  Voorhees  Rd.,  Amsterdam,  NY  12010. 

AVAILABLE:  Beetles  (mostly  large  species),  butterflies  and  other  insects,  alcoholic  scorpions,  glassine 
envelopes  for  papering  insects.  Ask  for  price  list.  Eduardo  C.  Welling  M.,  Apartado  Postal  701,  Merida, 
Yucatan,  Mexico. 
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